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Open the door to new freedom in design with 


ALCAN ALUMINUM EXTRUSIONS 


Offering a limitless variety of shapes and sizes, 
Alcan Aluminum Extrusions can help you im- 
prove your products and reduce costs. 

Alcan aluminum extrusions have the uniformity 
and close tolerances that reduce assembly ma- 
chining time. Labour, material and assembly costs 
are further cut because one-piece extrusions eli- 
minate costly joining operations. 

Alcan aluminum extrusions find a hundred and 
one applications in furniture, household appli- 
ances, machinery, motors, toys, and end products 
of all kinds. For full information on standard or 
special shapes to meet your requirements, call 


your Alcan Sales Office. 











Here’s a practical example* 











of the versatility of aluminum 




















extrusions. ‘A’-the basic 

















one-piece extrusion cut to 











width for an attractive door 











pull. “B’ - the same extrusion 





modified and used in another 




















width. “‘C’-a section put to 









































use as a drawer pull. ‘D’ - 
the modified version (B) cut 
to a thinner width for a 























lever handle. 
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*Developed for Raymcud Manufacturing Company by Alcan. 


ALUMINUM COMPANY OF CANADA, LTD. 


CALGARY HALIFAX HAMILTON MONTREAL OTTAWA 
QUEBEC TORONTO VANCOUVER WINDSOR WINNIPEG 
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This month’s cover 


The mystical hieroglyphics in the 
sand of the cover were traced by 
the finger of cover artist Sam 
Smart (see DE for February, page 
3). They'll be no mystery to any 
engineer up on his hydraulics as 
they are symbols from the propos 
ed standard for fluid power dia 
grams. A feature article on this 
subject will be found within the 
issue. 
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Open the door to a completely new concept 


in Power Transmission with 


PowerGair Timing Belts 


Whether you’re designing a machine for indus- 


trial automation or a_new lightweight vacuum 


Timing Belts off 


power transmi$s} 


if 

WER GRIP’s neay, 00% efficiency, 

designers and magufagture are now able to 

; oO defign with the split- 

second precision tinping that’s called for in to- 
day’s machines and appliances. 

i J 

Dominion POWER prt Timing Belts simplify 

and improve power ra asinission in lathes, drill 

presses, saws, hand topl4, washing machines, 


sewing machines, €le¢tric typewriters, large 








pumps, compressorseayy machine tools and on 
thousands of other applications in industry 


where a trouble-free positive drive is required. 


CHECK THESE KEY FEATURES 


No slippage, no take-up — allows short centers, high 
ratios 


No metal to metal contact— eliminates need for lubrica- 
tion and housing devices 


Speeds up to 12,000 F.P.M. or so slow as to be imper- 
ceptible to the eye 


Horsepower range — from 1/100 to 300 or more 
Greater mechanical efficiency 

Constant angular velocity (no speed fluctuation) 
Longer service life 


Low initial cost, no maintenance 


Expert engineering service plus a complete line 
of POWER GRIP Timing Belts, V-Belts, and Flat 
ansmission Belts are available from our 


EngineeréMerubber and plastic products for evegy industry 


Mechanical Goods Divis® 
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A news roundup of items of engineering 
and design interest from the world over 





Cobait camera in a concrete-walled pit 


I Dofasco’s new cobalt camera is 100 times as powerful as the unit which 


it replaces and has a rating of 755 curies. It employs radioactive cobalt 
60 as its source of power and is used in the radiographic inspection of 
steel castings. Its high power source enables the machine to probe 
through solid steel in its search for hidden flaws. 

The device is located in a 3-ft. thick concrete-walled pit, 14 ft. below 
ground level. Above ground the area is walled and fenced off to prevent 
entry of unauthorized personnel. Entrance to the room is gained by 
passing through a concrete maze and an interlocked door. 


Sub-hunter crews to learn on a flight trainer 


Training for RCAF crews of the CL-28 Argus submarine hunter will 
come via an operational flight trainer built for them by Canadian Avia- 
tion Electronics. 

CAE’s trainer (they did one for the RCAF’s CF-100 all-weather 
interceptor) will familiarize the Argus crew while on the ground with 
the operation and characteristics of the engines and aircraft in flight. 


This way, you join it if you spin it 


“Spin-Welding” is the name given to a simple fabricating technique used 
to join thermoplastic materials without an adhesive or other bonding 
agent. 

In this process, the heat generated by spinning two surfaces against 
each other causes enough melting to bond the parent materials, and can 
be accomplished on a lathe, drill press, or other suitable device. 


Stud welding products directly available 


Nelson stud welding products (see Design Engineering for November, 
1957) are now being distributed on a direct-to-user basis by Nelson Stud 
Welding Corp. (Canada) Ltd. Man in charge of the manufacturing and 
sales operations for the company throughout Canada is Herbert Scott, 
who has been with them for eight years. 


New muscles for a west coast logging tug 


This trim 36-ft. craft is the Cowichan Yarder which earns its bread 
towing logs around in B.C. Recently repowered with a GM diesel, it 
now has an engine with a rating of 220 shaft hp continuous and 300 
maximum hp. 

The diesel, which turns over at 1,800 rpm, is fitted with a 3.75:1 
ratio hydraulic operated GM Allison reverse reduction gear turning a 
52-in.-by-25- in.pitch propeller at 480 rpm. 

The vessel has a 32-volt starting system with a 1,500-watt generator. 
It is equipped with a keel cooler and a dry-type, 5-in. Maxim exhaust 
silencer. 


Documents and photos travel by telephone 


The automatic transmission of practically any type of document is 
possible with a new facsimile instrument (Mufax) now being marketed. 
The document is loaded on the transmitter drum and the pointer con- 
trol is then set to correspond with the end of the document. When a 
start button is pressed the machine operates entirely automatically. A 
feature of the equipment is the fact that it will do its work over ordinary 
telephone wires. It has a speed of 10 in. of copy every three minutes. 
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McGill’s summer school for executives 


Believing that modern business competition requires executives of higher 
standard who can accept heavier responsibility than was the case a 
generation ago, McGill University is scheduling a four-week summer 
school in executive development from May 26 to June 20. 

Students, who will live in Douglas Hall (one of the men’s residences) 
will participate in lectures, seminars and conferences on such subjects 
as finance, marketing management, business policy and human relations. 
Additional information from Professor Eric W. Kierans, director of the 
School of Commerce, McGill University, Montreal. 


Light you may be able to mold to your fancy 


Westinghouse has come up with a flexible “light bulb” which can 
be bent into various shapes. The pliable electric lamp is actually an 
electroluminescent cell. This makes use of a method by which specially 
coated sheets of glass, metal or plastic can be made to produce light. 
A phosphor is coated on a panel which has been treated to conduct 
electricity. When power is applied, the panel lights. It is expected that, 
in the future, it will be possible to produce window shades, drapes and 
other flexible materials that actually get a glow on. 


Canadian natural uranium in the power race 


Still with Westinghouse, we have the news that the company has entered 
the world-wide commercial atomic power race with the completion of 
the first of several studies to determine the immediate prospects of 
economically competitive nuclear power. 

Picture shows a model of the Westinghouse “HPTR” reactor. The 
unit has been developed to use Canadian natural uranium by applying 
heavy water as the moderator. It will produce electrical power under 
commercial conditions at a low cost of 6.5 to 12 mills per kilowatt hour. 

(Design Engineering has an article on the increasing importance of 
the model as a design tool in this issue.) 


Storing steam for use at a later time 


£ In recent years there has been a considerable increase in the use of 
steam accumulators in England (and some other European countries) 
but little attention has been paid to this development in North America 
so far. With an association announced recently of Dominion Bridge Co. 
Ltd., and Steam Storage Co. Ltd., the British technique and experience 
in this specialized field will be available to Canadian industry. Steam 
accumulators are designed to level out the severe boiler plant load fluc- 
tuations encountered in many industrial processes and to ensure a plenti- 
ful supply at peak loads. 


strength 


Up till now it has been impossible to take advantage of molybdenum’s 
outstanding high temperature strength because at high temperatures this 
metal forms a volatile oxide which leads to rapid erosion and eventual 
deterioration. 

As a result of a new surface alloying technique announced by 
Chromalloy Corp., molybdenum can be utilized at working temperatures 
in excess of 2000F. This makes it ideal for such applications as gas 
turbine blades, ram jet flame holders, turbine wheels, nuclear reactor rods 
and so forth. 





In addition to all the regular department features, April’s Design Engi- 
neering will carry articles on the following subjects: 


CO, hardening Stainless steel castings 
Ballizing Flow developer 

Level gauges Miniature couplings 
Cycloidal propulsion Injection valve 
Stamping design Rod ends 
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JOB RATED, MODEL" J”’ 


SEVERE | MODERATE YOU SAVE THIS%IN & 
BORE OPERATING OPERATING PRICE OVER STANDARD 

CONDITIONS | CONDITIONS (2000-3000 PSI CYLINDER 

1%"| 1500 PS!| 2500 PSI | _. 
2 1500 2500 27% 
2% | 1000 1500 28% 
3% | 1500 2500 32% 
4 1000 1500 35% 
5 1200 37% 
6 1200 43% 
8 800 50% 


























800 71% 


JOBRATED” = 
HYDRAULIC CYLINDER LINE 
IDENTICAL 











SEAL FAILURE MEANS CYLINDER FAILURE! 


. No seal made of synthetic rubber is compatible with even 50% of available, 
commercial, petroleum base hydraulic fluids. 


MILLER Uses because 
Teflon is impervious to all known hydraulic fluids, even fire-resistant types. 


TEFLON SHEF SEAL TEFLON Seals On Piston Rod TEFLON Seals On Ball Check 
At Tubing Ends And Bushing And Adjusting Screw 


No blind assembly. Is Teflon rod flange seal re- Non-protruding, self- NOW! ... You can 
Shear-proof quires no adjustment. locking, cushion adjust- save MORE with 
Heat-proof Teflon bushing seal is ing screw interchange- ; Miller “Job-Rated” Cylin- 
Extrusion-proof shearproof. Teflon wiper able with ball check ; ders than with cut-price, 
Fluid-proof keeps dirt out. for easy access. i lesser quality hydraulic cyl- 

inders. And the “Job-Rated” 
. ‘ , , /  wnder the same immediate 
they are compatible with petroleum base fluids and some fire- shipment program as the 
resistant types. Teflon cups available at small extra cost. /____ Power-Packed Line (2 hours if 
 necessory—3 days normal). 
2. Nicked or scored piston rods cause seal failure 


MILLER Uses 
because they prevent nicks, scoring and rust. 





OTHER MILLER QUALITY FEATURES 

® Rust-Resistant Surfaces 

@ Interchangeable, Space-Saving Square, 
4-Tie-Rod Design 

® Precision Honed Barrels 


Hydraulic Cylinder 
Tubing End Seai 





Compare competing products. 


It’s an important 


part of your job 
to visit the 1958 


DESI 


INTERNATIONAL 
AMPHITHEATRE 
CHICAGO 


Discover new materials. 


Pick up hundreds 


of new ideas. 
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Talk to the man who engineered it. 


New ideas are priceless. One new part, component or ma- 
terial can eliminate a bottleneck in your thinking, give you 
a completely fresh approach to a problem. 


The 1958 DESIGN ENGINEERING SHOW teems with 
new ideas, new products, new services... the very latest 
developments from the top inventive minds of America. 
Engineers and technical experts from over 400 leading 
manufacturers will be on hand to go over your blueprints 


and job specifications with you, answer your questions, ex- 


plain their new product applications, help you solve your 
product design and development problems. 


INEERING 


What you'll see: 

Mechanical components 

Electrical and electronic 
components 


Metals 

Non-metallic materials 

Finishes and coatings 

Shapes and forms 

Hydraulic and pneumatic 
components 

Power transmission 
equipment 

Research and testing 
equipment 

Engineering equipment 
and services 


Concurrent A.S.M.E. Conference 


Sponsored by the Machine Design Division, American Society of 
Mechanical Engineers, the 1958 Design Engineering Conference will 
be the most important event of the year in your field. Speakers and 
panel members are top authorities in their subjects. Separate sessions 
on mechanical, electrical and materials problems allow engineers to 
devote their time to areas of primary interest. 


Send for these tickets today! 


Rapid Registration Tickets speed 
your entry into the Show. Send 
for as many as you need. For 
show tickets and information on 
Conference Registration, write: 


Design Engineering Show 
341 Madison Avenue 
New York 17, N. Y. 
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Ciapp & Poliak, Inc., 


invites you to attend the 


co 


ngineer 
show 
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This free-flowing formulation is ideal for high speed 
automatic moulding and for large area parts. It 
provides faster production, lower finished costs and 
fewer technical problems. ST YRON* 689 is particu- 
larly adaptable to multiple cavity moulds with thin 


sections and deep draws. Clarity, brilliant sparkle 


flows more freely, 


FLOW TEST demonstrates the excellent moulding characteristics of STYRON 689. 
Shown here is a standard polystyrene spiral mould at the Dow laboratories. The 
uniform easy-flowing characteristics of STYRON 689 are graphically illustrated 
in the accompanying chart. 


and excellent colourability are features of STYRON 
689 that allow for a wide choice of transparent, 
translucent and opaque colours. 


For more information, contact our nearest sales 
office or write to: DOW CHEMICAL OF CANADA, 
LIMITED, 600 University Ave., Toronto 2, Ontario. 


* Registered trademark, Dow Chemical of Canada, Limited 


DOW CHEMICAL OF CANADA, LIMITED * CALGARY ® MONTREAL ® SARNIA ® TORONTO ® WINNIPEG 
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AUTOMATIC 
TRI-FILM 
PROCESSOR 


UP TO SIX FEET A MINUTE WITHOUT LOSS OF QUALITY! 











Tue transportable Mark 3 Automatic 
Tri-Film Processor develops and dries 
16, 35 or 70 mm. film at 114, 3 or 6 feet a minute! 
Four 400-ft. 16 mm. films can be handled 
simultaneously—or two 400-ft. 35 mm films— 
or one 400-ft. 70 mm length. The various 
film sizes are accommodated by simple 
adjustments of film separators. Separate 
temperature control of the processing 
solution is possible on each tank from 60 to 
110 degrees F., within + 1 degree. 
The latest high temperature chemical 
resistant plastics and Type 316 stainless steel 
are used in all chemical areas. Processing 
is controlled by a mechanical program unit after 
the film is loaded into the machine—no special “leader” 
or continuous tapes, chains or sprockets are used. 











The need for stop baths and interbath rinses, 
normally required in many processes, is virtually SPECIFICATIONS 


eliminated because of a positive squeegee ¢ roller des sign. AUTOMATIC TRI-FILM PROCESSOR TYPE 1246 Mk3 
% ; Size 54” long, 22” wide, 51” high 
A high-efficiency blower system and electrical heating Weight 400 Ibs. 


. ss - z te Power Consumption: 5 KVA maximum single-phase: 110 
ensure rapid drying in the machine. The Processor is perfect volts, 45 amps, or according to customer 


: : - os requirements 
for newsreels, TV news on film, motion picture “rushes Process Capacity: 1 to 4 rolls 16 mm ) length 


; . . lor2rolis35mm} t 
in the field,—in all cases where speed plus quality are essential. ia Manoel 


H : - - Rate of Processing: 11%, 3 or 6 ft. per min. 
Write for literature and quotations. Temperature-controlled solutions and dryer. Daylight oper- 
ation except loading of film into magazine. Processes per- 
forated or plain film. 


Canadian Applied Research Limited 
(formerly PSC Applied Research Limited) 
* a 1500 O'CONNOR DRIVE 
P dend HH 
AREER TORONTO 16, ONTARIO, CANADA 
See PLYMOUTH 5-3371 


MEMBER: A. V. ROE CANADA LIMITED & HAWKER SIDDELEY GROUP 
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VALVE LINKAGE LEVERS 


Small parts are no problem. These ESCO 
SHELLCAST corrosion resistant alloy 
steel type 317, A296-49T, CF-8M, 
valve linkage levers weigh less than 
two ounces each, 


Before you 


“It can’t be cast,” 


BUTTERFLY VALVE BODY 


This guided m‘ssile component, type 
304, A296-49T CF-8, had previously 
been fabricated. ESCO multiple-unit 
centrifugal casting technique (SPUN- 
CAST®) was used, casting six valve 
bodies at one time resulting in an over- 
all saving in time and material amount- 
ing to 30% of former costs. 
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HEAT-TREATING VANE TIP 


ESCO SHELLCAST in a heat resistant 
weldable alloy, type 302B, A297-49T 
HF, eliminated all former machining. 


CAN CONVEYOR LINK 


ESCO SHELLCAST eliminates difficult 
machining operations on carbon steel 
conveyor link used in food plant. 


callan “CO Engineer... 


ESCO alloy steel castings can make your designing easier. You get the part you want, 
in the alloy you need and in the shape that saves you the most fabricating, machining 
and finishing time .. . PLUS 


METALLURGICAL ENGINEERING AND RESEARCH 


ESCO maintains one of the largest and best equipped metallurgical staffs 
of any alloy steel foundry ... PLUS 


PRODUCT ENGINEERING AND DESIGN 


ee ee An integrated service at all levels; in the field, at the drawing board and 


of this informative 100-page ref- ; h f , 
erence book—'‘ESCO Alloy and aoe oundry --- PLUS 


Stainless Steels for the Process 


En ae,» FOUNDRY FACILITIES AND CASTING EXPERIENCE 


A casting service that covers the complete range of alloy steel casting 
methods for all applications ... PLUS 


LABORATORY INSPECTION AND TESTING 


ESCO laboratory technicians are qualified and equipped to perform all 
types of inspections and testing to the most rigid specifications. 


Call an ESCO Engineer — let him show you how ESCO Alloy Steel 
Castings can help make your designing easier. 


LIMITED 


8425 ONTARIO STREET, VANCOUVER, B. C, 
2203 BEACONSFIELD AVE., MONTREAL, QUE. 
32 TABER RD., TORONTO, ONT. 
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Basic “T" section design shows 
“backbone” construction that 
insures positive roller guid- 
ance and stability without skew- 
ing under all load conditions. 











For roller stability... 


there’s nothing like 
“the bearing with the backbone” 


The only positive way to guide rollers is by an integral center guide flange— 
backbone of the Torrington Spherical Roller Bearing. No floating ring can 
match it for stability under heavy radial and thrust loads. 

This “bearing with the backbone” insures true rolling motion .. . prevents 
stress concentration . .. means minimum friction. It makes possible open- 
end cage design, too, with no shrouds to impede circulation of lubricant to 
bearing contact surfaces. There is less heating and more positive lubrication. 

The integral center guide flange is adapted from the same principle used 
in the design of Torrington Tapered Roller Bearings. This refinement is 
typical of Torrington’s uncompromising engineering that assures you the 
ultimate in bearing performance. The Torrington Company Limited, 925 
Millwood Road, Toronto 17, Ont. 








TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + NEEDLE + BALL + NEEDLE ROLLERS + THRUST 


14 


DESIGN ENGINEERING MARCH 1958 





HYDRAULIC CONTROL 
VALVES — SINGLE 

Pressure range up to 3000 
p.s.i. — delivery range to 60 
g.p.m. — sensitive actuation, 


DOWTY 


Engineered Hydraulic Systems For Efficiency 


A world-wide reputation of ‘know-how’ is at 
your disposal when you call Dowty. A com- 
plete engineering department can help you 
solve difficult systems problems. Decades of 
continuous research and development are built 
into every DOWTY product, assuring you of 
dependability. Every component has been 
proved by operational performence. 


We'll be glad to review and quote on your 
requirements. No obligation, of course. 


DESIGN WITH DOWTY IN MIND. Call or write. 


GEAR PUMPS ® MOTORS ® HANDPUMPS 
CONTROL VALVES © POWER PACKS 


Industrial Division 


DOWTY EQUIPMENT OF CANADA LIMITED 
AJAX, ONTARIO 


member of the Dowty Group, Cheltenham, England 
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VALVES — MULTIPLE 


compact installation. Easy to stack for series and 
parallel systems. 


Pressures up to 2500 Ib/sq. in. 
— double acting, adaptable 


HYDRAULIC GEAR PUMPS 
Pressures up to 2500 P.S.1. — 
delivery range from 1 to 60 


G.M.P. — completely pressure 
balanced. . 





Spectographic Analysis 
helps produce “Clean Castings” at C.SLI. 


And Spectographic analysis is just one of the many test- Here are a few examples of the industries that use thems 
ing methods at C.S.I. In fact, this company is one of the ; tan 

most “‘test-conscious” producers in North America. Heating and air conditioning —_—Mine car parts 

Every batch of C.S.I. castings is carefully checked at equipment 
each stage of production with the most modern equip- 
ment available. All conventional inspection methods are mt ; 
used as well as X-ray, dye-penetrant and pressure Lighting equipment 
techniques when required. C.S.I. is also equipped and Kitchen equipment 
staffed for gravimetric, photometric and volumetric 
analyses, along with the more standard tensile and 
hardness test procedures. This, combined with con- ssidiiaiaiiani dain Oil |i 1 ref 
stantly improved manufacturing techniques produces Electrical distribution Pe ee Oe refinery 
C.S.I. “clean castings.” Strong. smooth-surfaced cast- eS 

ings with uniform characteristics from face to face... 
with no pits, cracks, rough edges or grainy finishes, Textil hi 
C.S.I. “Clean Castings” take only half the time to Elevators and mine hoist PT eee 
finish and machine. equipment 


Food chopping equipment 

Domestic appliances q ; 
ins Builders’ hardware 

Electric motors 


; Engine components 
Instrumentation, meters, ' 
Marine hardware 


apparatus 


Brewery equipment Irrigation equipment 


Toys 


C.S.1. have the men, the facilities and the knowledge to produce quality castings 


at competitive prices. For informative, free booklet, write Dept. C-83. 


* 


LIGHT METAL CASTING DIVISION 


CANADIAN STEEL IMPROVEMENT LIMITED 


289 HORNER AVENUE, ETOBICOKE, ONTARIO 
Represented in the United States ONLY by—C€. F. RUSSELL COMPANY INC., Bay Shore, New York 


Forgings in Steel, Aluminum, High Temperature Alloys, Titanium a Castings in Aluminum 
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MAN WITH A 


ONE TRACK MIND 


(his one thought is to help you cut 
assembly costs with SPEED NUTS) 


Analysing fasteners and their function is routine with this 
man. He’s one of a creative team at Dominion Fasteners already enjoyed the benefits 
who are constantly inventing or adapting fasteners for of Speed Nut spring tension 
specific requirements . . . and always, to speed up assembly, fasteners. Why not look 
eliminate parts and parts handling, reduce assembly costs u pa! urther in ea 
and improve product quality. It will pay you to take assemity operation to be 

: Suan : a sure you have reached the 
advantage of the imaginative minds at Dominion Fasteners. 


Full Savings Potential. 
Turn them loose on your product. There are more than 8000 


Call or write today ... to have a trained Dominion Fasteners types and sizes of Speed 
representative show you how the Speed Nut method can do Nuts available . . . and all 
the job better, faster, and at lower cost. are designed to save money. 


It’s possible you have 





Department [i 


DOMINION FASTENERS LIMITED 


Hamilton, Ontario 
a Geo. A. Timmerman corporation 
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ELBOW FITTINGS AVAILABLE 


QUIP 2651 a 


90° Elbows (Long) for O.D. tube 
sizes from Y%" to 1”. 


iP 1509 @ 


90° Elbows (Short) for O.D. @& 


tube sizes from %” to 1”. 


45° Elbows for O.D. tube sizes 
from %" to 1” 


UIP 1509 


90° Elbows for O.D. tube sizes 
from ¥2” to 2”. 


45° Elbows for O.D. tube sizes 
from 2” to 2”, 


90° Elbows for 242” & 3” 
O.D. pipe. 








Split flange elbow fittings connecting medium and high 
pressure hydraulic lines on construction equipment. 


Where fluid line routing is complex 
and space is limited, hose assem- 
blies with elbow fittings can be 
especially helpful to good design 
and simple installation. Elbow fit- 
tings provide fewer parts, adapters 
and joints, shorten assembly time, 

















and permit compact hose bends 
and contours without placing stress 
on the hose itself. 


Aeroquip offers elbow fittings 
and hose for a wide range of 
industrial applications, in end con- 
nections to fit S.A.E. and J.I.C. swivel 
nut, standard flange and split flange 
systems. And, every Aeroquip Elbow 
Fitting is completely detachable 
from the hose. This permits reuse of 
the fitting again and again when 


making replacement hose lines, with 
substantial savings in maintenance 
time and money. 


Full information on Aeroquip Re- 
usable Elbow Fittings and Hose is 
available to product designers. Fill 
in and mail the coupon below for 
the engineering bulletins you want 
plus a handy guide for routing and 
installation of Aeroquip Hose As- 
semblies. Complete engineering as- 
sistance is available to manufac- 
turers. 

r 
| 


/ 


| 


Dn ces ees ee ee eS SS SS SS 


Aeroquip (Canada) Ltd. 
Toronto 19, Ontario 


| Please send me a 
copy of “Guide 

| for Routing and 

| Installation of Aero- 
quip Flexible Hose Assemblies” 

| plus the following engineering bulletins: 


| B 1EB-3 on Split Flange Elbow Fittings 
[_] 1EB-27 on Swivel Nut Elbow Fittings 
| NAME 


| sy 


l 





| tite 


| COMPANY 








| ADDRESS. 





ZONE____PROV. 


AEROQUIP (CANADA) LTD., 287 BRIDGELAND AVENUE, TORONTO 19, ONTARIO 


REPRESENTATIVES IN PRINCIPAL CITIES IN CANADA. AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN CANADA, U.S.A. AND ABROAD 
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Miracle Plant! 


fungus cover their own length as fast as a 


Zoospores of some 


Sabrejet. The bacterium Pseudomonas 
aeruginosa (shown many times its size) has 
been clocked at 31.7 lengths per second. 
To do as well, proportionate to size, a 


man would have to run 125 miles an hour. 


Miracle Instrument. This anemom- 
eter catches a puff of wind wafting less 
than 1 mile per hour. Its high sensitivity 
and accurate measurement of wind speed 
are aided by two MPB bearings in which 
the shaft rests. Quick starting is result of 


low initial torque. 


Man With Miracles. This is Nick 
Carter, MPB's Chief Engineer. He helped 
the anemometer people find exactly the 
right type of radial retainer bearing that 
would reduce friction to a minimum, give 
failure-proof service and help keep origi- 
nal and maintenance costs low. 


Miracles in Miniaturization @..... 


New Age Of Miracles is miniaturiza- 
tion in industry. It's a new frontier as mag- 
nificent as the colossal. With MPB bearings 
the impossible miniaturization often be- 
comes practical; the pretty-good becomes 
perfect. MPB has the greatest wealth of ex- 


perience in miniaturization in the bearing 


industry . . . over 500 types and sizes 
available... specials on request. . . tech- 
aical assistance and research facilities 
second to none. You'll want to know more 
about the subject. For our new catalog write 
Miniature Precision Bearings, Inc., 
703 Precision Park, Keene, N. H. 





VFB 
>= 


Helps you perform miracles 
in miniaturization 











Canadian Representatives for MPB: Lyman Tube & Bearings Limited — Montreal, Toronto, Winnipeg, London & Hamilton 
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Morton Engineering Limited — Vancouver 








PRODUCT OF 


RESEARCH 











formulations 
for 
industry 


If you have two or more surfaces 
to join, there’s a “38M” Adhesive 
that will do it faster, cheaper 
and more securely. If there’s 











a surface to protect from mechanical 
damage, fumes, etc., during 
processing or shipping, there’s 

a “3M” Coating or Sealer to do 
the job. Just state your needs. 


Write and let us 
prescribe the formulation 





ADHESIVES COATINGS SEALERS 


MINNESOTA MINING & MANUFACTURING OF CANADA LIMITED 
LONDON « CANADA 
Sales Offices: Halifax, Montreal, Toronto, Winnipeg, Calgary, Vancouver 


Resident Salesmen: Saint John, Quebec City, Ottawa, Hamilton, North Bay, Regina, Saskat Edmont 


’ 
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stainless steel 
Bar Stocks 


Eliminate your steel inventory problems by 
dealing with your nearest Atlas warehouse. 
Our increased warehousing facilities now 


A Canadian 
company whose 


have available the widest selection of sizes, ne policy is to 
shapes and grades, and the aid of a complete ¥ Mi buy Canadian 
metallurgical service at your disposal. - 

Atlas offers immediate delivery—where and 


when you want it. x ¥ AT LAS 


Order direct from your Atlas warehouse... | STAINLESS 
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WEATHERHEAD yoy, «owe 
k= 


SAE 37° FLARE 


First in components 
for HYDRAULIC SYSTEMS 


Look at anything . . . anywhere in the world . . . in 
hydraulics, diesel power or machine tool applications . . . 
equipment for instrumentation, oil drilling, mining, road 
building, petro-chemicals or even atomic power .. . 
chances are the vital air and fluid lifelines are secured 


with WEATHERHEAD. 








SAE 45° FLARE 








INVERTED FLARE 








EES 


SELFALIGN® 





DRAIN COCKS 





WEATHERHEAD _,, WEATHERNEAD 


FIRST IN HYDRAULIC CONNECTIONS and fitting line. 
Available coast-to-coast through 


1D-3-7 THE WEATHERHEAD COMPANY OF CANADA LIMITED 
ST. THOMAS, ONTARIO Weatherhead distributors. 
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PHOTOGRAPHED ACTUAL SIZE 
BALL CIRCLE DIAMETER: %¢ inch. 


WORLD’S SMALLEST ball/bearing SCREW SOLVES 


CRITICAL 


PROBLEMS 





screw fixed—nut travels 


input 





NUT TRAVELS: When rotary motion is applied to the screw, 
the b/b nut glides along the axis of the screw on roll- 
ing steel balls, converting rotary force and motion to linear 
force and motion with 4/5 less torque than acme screws. 


| _ nut fixed—screw travels 

















= 





SCREW TRAVELS: When rotary motion is applied to the 
b/b nut, the screw glides along its longitudinal axis on 
rolling steel balls, converting rotary force and motion to 
linear force and motion with unprecedented efficiency. 


: Deora ; 


An unprecedented achievement in minimum size and 


weight—maximum efficiency, dependability and ser- 


vice life for ultra-precise controls. 


It’s another first from Saginaw—and the 
possibilities it opens up for improved 
electrical and electronic controls are 
limited only by your imagination! Radar 
tuners, missile and rocket guidance and 
telemetering systems, automatic switch- 
gear, electronic machinery controls are 
just a few of the applications where this 
new miniature Saginaw b/b Screw will 
solve critical positioning /control problems. 
It’s so compact and light, you can save 
substantially on space and weight. It’s so 
efficient, (over 90%) you can use much 


smaller motors and gear boxes. It’s so 
precise, you can position components 
within .0005 inch per inch of travel. 
It’s so dependable, you can rely on re- 
markably long service life even in adverse 
environments. 


You will find our 1958 Engineering Data 
Book extremely helpful in planning 
applications, or experienced Saginaw 
engineers will gladly make specific re- 
commendations without obligation. Just 
phone, write or mail the handy coupon. 


SEND TODAY FOR FREE 36-PAGE 
ENGINEERING DATA BOOK... 


or see our section in Sweet's Product Design File 


Saginaw Steering Gear Division 

General Motors Corporation 

b/b Screw and Spline Operation 

Dept. 7DE, Saginaw, Michigan 

Please send new engineering data book on Saginaw b/b Screws and 


Splines to: 


NAME 





COMPANY. 





ADDRESS__ 


SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS © SAGINAW, MICHIGAN — 
WORLD’S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES Cry 
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ViCEROY HYDRAULIC PRESSES 


STANDARD AND CUSTOM BUILT — MADE IN CANADA 











FAMOUS STEEL SIDE SLAB CONSTRUCTION. 
CAPACITIES FROM 5 TO 300 TONS. 

HEATED TYPES FOR MOLDING OPERATIONS. 
COLD TYPES FOR FORMING AND BENDING. 


REQUIRE MINIMUM FLOOR SPACE 
200 TON PRESS ONLY 20” x 33” 


SINGLE OPENING OR MULTI DECKS 


RUGGED hig orcs mone 
ACCURATE 

ECONOMICAL 

DEPENDABLE 


OILDRAULIC PUMP UNITS 
MOTORIZED OR MANUAL. 
CAPACITIES — 1 TO 65 G.P.M. 
PRESSURES — 200 to 3000 PSI. 





WRITE FOR BULLETINS 


VICEROY MANUFACTURING CO. LIMITED 


ENGINEERING DIVISION 
1655 DUPONT ST. TORONTO 9 ROger 2-1111 











DESIGN ENGINEERING MARCH 1958 





Specify 


“BAKELITE”? LAMINATE PARTS 


PLASTIC LAMINATES ... you see laminates in many forms— 
in switch gear apparatus, as aircraft and electronic parts, silent gears, 
printed circuits, textile equipment, and telephone parts. 





These laminates are made of layers of material such as fabric, paper, glass fibers, ete. 


impregnated with ‘*Bakelite’’ resins, and permanently fused by heat and pressure. 


Wood veneers, when processed in the same manner, have a wide range of applications 


—from golf club heads to component parts for heavy electrical apparatus. 
**Bakelite”’ laminates have excellent insulating characteristics and outstanding mechanical properties. 
In addition, they are dimensionally stable, light in weight, and easy to fabricate. 
The versatility of laminates makes them ideally suited 
for many mechanical and electrical applications. 





BAKELITE COMPANY Division of Union Carbide Canada Limited 
TORONTO « BELLEVILLE » MONTREAL “Bakelite” and “Union Carbide" are registered trade marks 


A CHIEF SUPPLIER OF PLASTIC RAW MATERIALS TO 
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4 tips for design engineers 


VITROHM® Resistors, stock and made to order VITROHM Ring Rheostats 


WATTS RESISTANCE VALUES (ohms) 25 W, 1 min to 5,000 max ohms 
Made to Made to 50 W, 1 min to 10,000 max ohms 





FORM Stock Order Stock Order 100 W, 1 min to 10,000 max ohms 
VITROHM: Fixed} 5to200| 5 to 218 | 1 to 250,000 | 0.2 to 1,750,000 150 W, 1 min to 10,000 max ohms 


Adjustohm| 10 to 200| 10 to 218 | 1 to 150,000 | 0.3 to 525,000 300 W, 1 min to 2,500 max ohms 
STRIPOHM 20to75 |20to75 |1to 65,000 |0.1 to 115,000 
AXIOHM 3,5,10 |3,5,10 |1to 50,000 | 0.25 to 50,000 Sensitive~2 enip, 12%v; ac. wax 
NON-INDUCTIVE | 35 to 160 | 10 to 160 |1to 1,000 | 0.86 to 14,100 Midget—6 amp, 125v, a.c. max 
PLAQOHM 25 to 150 | 25 to 150 | 1 to 10,000 | 0.5 to 86,400 Heavy duty midget—15 amp, 125v, a.c. max 
DISCOHM 24 24 1to 4,000 | 1 to 5,760 Multi-pole—10 amp, 125v, a.c. max 


RIBFLEX Not 75 to 550 | Not 0.04 to 66 Heavy duty—25 amp, 125v, a.c. max 
Available Available 











Relays 






































Mil Spec Resistors 


2 All styles, all sizes, all characteristics and all resistance 
LIVE BETTER...E/ectrically = iM. values listed in Military Specification MIL-R-26C. Ask for 
“erm BULLETIN 12 5814 


Write for a complete listing and specifications on Ward Leonard Resistors, Relays or Rheostats. 
Ward Leonard of Canada Limited, 1070 Birchmount Road, Toronto 16. 


WARD LEONARD 
ee 


BIRCHMOUNT ROAD TORONTO 16 
CANADIAN FACTORY AND HEAD OFFICE 


Resistors * Rheostats * Relays * Motor Controls * Dimmers * Switchboards * SAFT Batteries * Barkelew Switches *Kenco Pumps 
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Saad : 
A research chemist at the Glidden Laboratory takes readings 
from the electronic Spectrophotometer—a very sensitive 
instrument for measuring color. 


WHY GLIDDEN MATCHES FINISHING 
COLORS...ELECTRONICALLY 


Meeting demands for perfect, uniform color is strictly a scientific business! 
We would no more rely upon the human eye to measure color values than you would 
rely on the human touch to judge exact temperatures! In color, as in all production 
and development problems, we maintain the strictest scientific control. 
At the Glidden Laboratory, for example, colors are matched by the electronic 
Spectrophotometer. This amazingly sensitive instrument—measuring actual color 

. wavelengths—records the subtlest color differences. Accurate matching 

vee Te daiiels ioseuale is assured . . . the slightest variation avoided. 
58 


2, By this and other modern means our scientists ensure that product finishes 
are as good in color as they are in every other respect. Their constant aim 
INFORMATION YOU'LL VALUE! is to give you the ideal finish for your aepeae 
This Booklet outlines all Glidden Our Technical Service Department is also equipped to give you assistance 
Technical and Laboratory Ser- in developing improved methods for applying your finishes. This service is yours 


snandbecs lees’ glance for the asking—if necessary in your own plant or in the field. 
by them. We will gladly send a 


free copy to plant executives on Whatever your problems, whatever your needs, Glidden is prepared to assist you 
request. Just write to: in meeting them. Please contact our service representative or write to us direct. 


1-58-3 


THE GLIDDEN COMPANY LIMITED 


Technical Service Department + 351 Wallace Ave., Toronto, Ont. + 133 Elmslie St., Ville La Salle, Montreal 32, P.Q. 
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The new General Electric J79 jet engine 
has the highest thrust-to-weight ratio of 
any aircraft power plant in production. 
The engine is rated in the 10,000-pound 
thrust class. 

Variable stators are used for the first 
time in a flying jet engine, which in a 
mechanically simplified way, and with 
far less weight, accomplish the same 
thing that the dual rotor does in other 
current engines. The device provides a 
smooth flow of air inside the engine and 
eliminates the “stall barrier’ problem. 


HEIM UNIBAL SPHERICAL BEARINGS and ROD ENDS supply the 


exact type of linkage, mounting, and degree of misalignment cor- 
rection required by this engine, and The Heim Company is proud 
of its contribution to the success of the GE J79. 

There are over 200 Unibal Rod Ends assembled with the variable 
pitch stator blade operating levers. 


There are over 50 LS type Unibal Spherical Bearings used as pivot 
points for the inlet guide vanes. 

The bearings which mount the engine to the airframe are three 
Heim Unibal cartridge units. These bearings carry the entire weight 
of the engine and its thrust. 

Other Heim bearings of various types used on this engine bring 
the total to around 500. 


* * * * 


The load carrying capacity of Unibal spherical bearings is very high. They are 
applicable in any linkage where motion must be transmitted at constant or vary- 
ing angles. They are ideal as supports to any device which is subject to mechan- 
ical or thermal deflection. 


COMPLETE CATALOG AVAILABLE s SOLD THROUGH THE LEADING BEARING DISTRIBUTORS 


ROM BEARINGS CANADA LTD. 


QUEBEC CITY MONTREAL WINNIPEG THREE RIVERS TORONTO VANCOUVER LONDON, ONT. HAMILTON 
755 Blvd. des Capucins 1006 Mountain St. 1302 Notre Dame Ave 375 St. Georges St. 33&850EdwardSt. 1066 Seymour St. 1024 Oxford St. East 130 Ferguson Ave. N. 


FACTORY REPRESENTATIVES AND DISTRIBUTORS FOR CANADA 
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ntroducing vinyl coated 


metal in coiis... unsurpassed 


for strength and beauty 


Hunter 6© Douglas 


KLADKOIL 


MADE IN CANADA 


The Research Department of Hunter 
Douglas Ltd., has perfected a method of 
applying vinyl to metals in a continuous 
process so that a quality vinyl coated coil 
is produced at a moderate cost. 


KladKoil combines the warm feel, color 
and texture of vinyl with the strength of 
steel. The coating may be plain or em- 
bossed in a variety of patterns including 
leather grain. 


KladKoil may be rolled, drawn, shaped 
or formed into practically any shape. The 
coating is so flexible that the metal will 
break before the vinyl does. 


KladKoil is the ideal material for auto- 
mobile trim and dashboards, office equip- 
ment and household appliances, novelties, 
partitions and mouldings and many other 
fields where strength and beauty are of 
primary importance. 


For Free Brochure Plus A Detailed Test Report On KladKoil Prepared By 
The Ontario Research Laboratories 
Write To: 


Hunter Douglas Lid. 


9500 ST. LAWRENCE BLVD., MONTREAL, QUEBEC. 
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New trends and developments 
in designing electrical products... 


General Electric thermistors and Thyrite* varistors have unique 


properties that apparently contradict normal 


Here’s how they 


General Electric thermistors and 
Thyrite varistors are ceramic-like 
semiconductor resistance materials. 
Each has unique properties — appar- 
ently disobedient to normal physical 
laws—that enable it to perform 
tasks in electrical and electronic cir- 
cuits which otherwise would require 
costly, complex components. 


The distinguishing feature of 
thermistors is their thermal sen- 
sitivity. Thermistors have large neg- 
ative temperature coefficients of 
resistance (i.e., their resistance de- 
creases tremendously when heated, 
instead of increasing slightly like 
other materials). 


Thyrite varistors, on the other 
hand, are voltage-sensitive. Contrary 
to Ohm’s law, a current through a 
Thyrite varistor varies as a power 
of the applied voltage (i.e., doubling 
the voltage through a Thyrite var- 
istor can increase the current from 
15 to 25 times, instead of the normal 
2 times). 

The applications based on the 
unique properties of these materials 
are almost limitless. In general terms, 
thermistors are used in the detection, 
measurement, and control of minute 
energy changes; Thyrite varistors 
are used to protect, stabilize, and 
control circuits. 


To give a clearer understanding 
of the ways thermistors and Thyrite 
varistors can be applied, here’s how 
they have solved two of the electrical 
engineer’s most vexing problems — 
temperature compensation and surge 
suppression. 





—CH00 
f COPPER COIL 


E 


FIGURE 1 —Typical thermistor 


temperature-compensation circuit 





The resistance of a conventional con- 
ductor is so affected by ambient 
temperatures that steady current 
flow cannot be maintained. For ex- 
ample, as the temperature of copper 
swings from —60° C to +80° C, the 
resistance increases 53%. 

However, when the copper is com- 
pensated with a properly selected 
thermistor, the maximum deviation 


30 


electrical laws. 


can be harnessed to improve your product. 


from the total average resistance at 
25° C is only 342% — despite the 140° 
swing in temperature. 

In the circuit in Fig. 1, the ther- 
mistor’s negative temperature co- 
efficient of resistance offsets the 
positive temperature coefficient of 
the copper to stabilize current flow. 
In other circuits, thermistors can be 
utilized for signal and warning de- 
vices, sequence switching, and other 
time delay applications, because of 
the inherent thermal inertia involved. 


—i+ 
| CONTACTOR 





E 


| 


Sudden interruptions of inductive 
circuits cause surge over-voltage, 
arcing, and high-frequency oscilla- 
tions — all of which can cause trouble. 
The circuit in Figure 2 shows how a 
Thyrite varistor can be connected to 
hold these effects within safe limits. 


With the Thyrite varistor out of 
the circuit, the surge voltage caused 
by interruptions of the current may 
rise to 9 times applied peak voltage 
(Oscillogram, Figure 3). 


VARISTOR 
INDUCTIVE 
ELEMENT 





FIGURE 2 — Thyrite varistor 
surge voltage suppression circuit 


FIGURE 3 


But with the Thyrite varistor in the 
circuit, (Figure 4), the surge voltage 
is limited to less than 3 times the 
normal applied peak voltage. 


ROX. 3 X APPLIED PEAK VOLTAGE 


FIGURE 4 


The Thyrite varistor draws negligible 
current at rated voltage, yet offers 
sufficiently low resistance at the peak 
current to limit the surge voltage 
to a safe value and to reduce arc- 
ing. Also, the Thyrite varistor quickly 
discharges circuit energy by provid- 
ing increasingly higher resistance as 
the inductive current decays. 

If a linear resistor were used to 
provide the same voltage suppression 
level, it would have to draw a cur- 
rent equal to more than 30% of the 
inductive element current. 

In addition to surge suppression, a 
Thyrite varistor can be used as a 
nonlinear resistance parameter, a 
potentiometer, and a frequency 
multiplier. It can also be used as 
a bypass resistor to protect per- 
sonnel and equipment from circuit 
faults. 

Technical literature giving com- 
plete data on properties, applications, 
sizes, and shapes of G-E thermistors 
and Thyrite varistors is available. 
And, for the experimenter, there are 
two engineering test kits on each. 

To obtain kits or literature, write: 
Permanent Magnet Sales, Canadian 
General Electric Co. Ltd., 940 
Lansdowne Ave., Toronto 4, Ontario. 


Permanent Magnet Sales 
INDUSTRIAL PRODUCTS DEPARTMENT 


462W-158 


CANADIAN GENERAL ELECTRIC 
COMPANY LIMITED 
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Why tough-service drive and conveyor jobs 


static 


RESISTANCE TO TENSILE STRESS is achieved with properly heat-treated, accurately machined 
side bars made of premium steel and fitted with properly hardened pins, bushings, rollers. 


STRENGTH OF CHAIN IN MOTION results from such refinements as pitch-hole preparation, 
micro-finish of parts, special processing of side bars, pre-lubrication, rigid quality control. 


HE greater dynamic strength found in Link-Belt 

precision steel roller chain is essential for long life 
on today’s harder-working drives and conveyors. This 
added capacity to resist shock loads, centrifugal loads 
and similar stresses is achieved only because Link-Belt 
adds refinements in manufacture. 

These include lock-type bushings, shot-peened 
rollers, pre-stressing, closer heat-treat control. The 
result: a precision chain that takes stresses in stride 
. » » provides smoother, more efficient performance 


that measurably outlasts ordinary roller chain — 
reduces costs. 

For full data on Link-Belt roller chain, see your 
Link-Belt office or authorized stock-carrying dis- 
tributor. 


ROLLER CHAIN & SPROCKETS 





LINK-BELT LIMITED: Scarboro Plant, General Offices and District Sales—1960 Eglinton Avenue, E., Scarboro, Ont., Station H, Toronto 13 + Eastern Avenue 
Plant and Factory Branch Store—731 Eastern Avenue, Toronto 8 + Sales Offices and Factory Branch Stores—Montreal 15: 945 Beaumont Avenue + 
Vancouver 12: 2550 Boundary Road + Winnipeg 10: 1315 Portage Avenue - Swastika, Ont.; 8 Boisvert Street - Halifax: Austen Bros. Ltd., 118 Hollis 
Street + District Sales Offices—Hamilton: 605 James Street, N. « Sydney: Austen Bros. Ltd., 361 George Street » Foundry at Elmira, Ont., 19 Church —s 

4,478-C 


DESIGN ENGINEERING MARCH 1958 31 

















BODY LINES save up to 10 to 12¢ 
per body 


APPLIANCE LINES save up to 4 to 5¢ 
per cabinet 


New Parker COLD BONDERITE 
SYSTEM slashes'steam costs! 


Want to save up to 70% of heating costs on your 
phosphate coating line? Put in the amazing Cold 
Bonderite System, newly developed for low tem- 
perature operation. 

It includes a new cold alkaline cleaner, specially 
developed to remove grease and soil through an 
effective temperature range of 60° to 120°. A new 
Spra Bonderite works in conjunction with the cold 
cleaner, producing excellent coatings at low tem- 
peratures. B.T.U. requirements are drastically 
reduced, with no sacrifice in quality. 


Chemical costs of the new Cold Bonderite Sys- 
tem just about match conventional cleaner and 
phosphating materials. Operation and control are 
simple as can be. 

New Cold Bonderite System is at work right 
now—has been for months—in several famous 
production plants. It’s a proven money-saver! 

Find out how much Cold Bonderite System will 
cut your phosphate line heat costs. Write or call 
for complete information. 


RUST PROOF COMPANY 


F CANADA LTD. 
REXDALE BLVD., REXDALE (TORONTO) ONTARIO 
BONDERITE and BONDERLUBE PARCO COMPOUND 


aids in cold forming rust resistant 
of metals 


PARKE 


BONDERITE 
Corrosion resistant 
paint base 


PARCO LUBRITE 
wear resistant for friction 
surfaces 


TROPICAL 
heavy duty maintenance 
paints since 1883 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off, 
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Our new brochure illustrates and describes this equipment for the 1000 to 3000 
p.s.i. range and higher. It details many /ong established features. So, if you are 
looking for quality equipment to give you quality performance . . . and reliability 
... we know that you will find this brochure of interest. And because ours is 
equipment for the higher pressure ranges and heavy duty service, you will also 
find much in it that is necessarily a wide departure in design and construction 
from the standard commercial lines. 


Write for your copy; learn of the many advantages of Lassman hydraulic en 
neering and equipment. 


Clualily, wwuinent tor Clcalety, PERFORMANCE 
BENJAMIN LASSMAN & SON foutes cuenshaw, pa 


Represented in Canada by: TEM SALES CO. LTD., 2149 Yonge St., Toronto, Ont. 
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KEEPING “ELECTRONIC BRAINS” FROM LOSS OF MEMORY. One of science’s 
greater marvels is IBM’s 705 Electronic Data Processing Machine—which 
makes intricate calculations and logical decisions in millionths of a second. 
Heart of this electronic “‘wizard” is its main magnetic core memory. Designed 
for use with the machine’s high-speed printer is the IBM 760 Control and 
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Storage Unit containing its own core memory of 1,000 positions which allows 
central processing to continue in the 705 while other data are being printed. 
Helping the 760 remember what information is to be printed is a job for 
PHEeNnouite® Laminated Plastic. PHENOLITE’s unique combination of prop- 
erties makes it ideal for this application. 
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MOST ADVANCED FORM OF ELECTRONIC STORAGE. The 1,000-position core PHENOLITE MEETS CRITICAL STANDARDS. Core frames like the one 
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memory for the IBM 760 Control and Storage Unit—a portion of which is shown 
1ere—consists of pinhead size cores strung on copper-wired frames of PHENOLITE. 
Electrical impulses, passing through wires, alter the magnetic state of cores so 
that a group of them stands for a word or figure. Reversing the process recalls 
information from storage. PHeNno.ire frames safeguard the circuit and permit 


stacking of core planes as shown. soldering. 


NATIONAL CAN HELP YOU reduce unit product cost or improve product per- 
formance at no added cost. Here’s why . . . You can select the ‘“‘one best material” from 
over 100 grades of PHENOLITE, Vulcanized Fibre and National Nylon—without 
compromise in properties or cost. You can simplify production and purchasing with the 
timed delivery of 100% usable parts—from a single reliable source. You gain competi- 
tively with National’s new materials and grades—the direct result of programmed 
materials-research. 

You benefit by calling National first. Check Telephone Directory Yellow Pages, or 
write Toronto—Dept. N-3. 
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shown are punched out of laminated PHEeNno.ire by IBM. Each frame 
has printed circuit type terminal strips and soldered connections. 
PHENOLITE proves an ideal material for this application because it is 
mechanically strong and stiff, punches cleanly, etches well, remains 
flat, has high dielectric properties and withstands the heat of dip 


) NATIONAL 


FIBRE COMPANY OF CANADA, LTD. 
ATLANTIC & HANNA AVENUES, TORONTO 
1411 CRESCENT STREET, MONTREAL 
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WATERMAN 


725 CUSTER AVENUE 
EVANSTON, ILLINOIS 
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WATERMAN 
PRODUCTS 


ADJUSTABLE FLOW 
REGU‘ ATORS 
range from 0.5 
GPM to 20 GPM. 
Constant rate of 
flow. 


SOLENOID 
VALVES — 
inexpensive, 
compactly built 
units for hydraulic 
systems handling 
non-corrosive 
fluids. 


UNLOADING 
VALVES for 
pressures to 3000 
psi. Flow rates to 
30 GPM. 

Fast acting. 


CHECK VALVES 
one piece—Nylon 
Poppet—aluminum 
body—low 
pressure drop. 


MICRONIC LINE 
FILTERS operating 
pressures to 3000 
psi, 40 micron 
filtration, replace- 
able elements. 
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Suppliers of 

AN and MS 
qualified 

Flow Rate and 
Volume Controls 


WATERMAN ENGINEERING COMPANY to the Aircraft 


Industry. 
has made great progress in the development of Solenoid Valves, 
Flow Regulators, Check Valves, Unloading and other valves for 


safe dependable controls. 


These Waterman products are known throughout the industrial world 


for their accuracy, dependability and low maintenance cost. 


Their acceptance is best shown by the increasing number of plants 


that are using these controls. 


ENGINEERING COMPANY 


Represented in Ontario and Quebec by 

Rousseau Controls, Ltd., 640 Decourcelle, Montreal 30. 

In Alberta and British Columbia by 

Arvis Engineering Ltd., 1105 Royal Ave., New Westminster, 8.C. 
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tro save on FASTENERS 


THROUGH 


Machined “Special’’ 


The simple Flat Head Shoulder 
Rivet shown on the left above 
(enlarged), was slightly amended as 
seen on the right, to permit pro- 


duction by cold heading instead of 
by machining. The elimination of 


scrap loss, combined with increased 
speed of production, brought a 
saving of 80% to the purchaser. 
Pictured below are several other 
“specials” standardized by Stelco 
with considerable cost reduction. 


57121.8 
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COLD HEADING 


. slightly redesigned as a Cold Headed "Standard" 


Result - 80% Savings ! 


Stelco’s modern bolt-making facilities, plus the services of Specialty 
Fastener Representatives, offer you three ways to save on “‘special” 
fasteners — 


FIRST — Many types.of contoured parts can be produced by cold 
heading more economically than by machining. Not all savings 
are as impressive as the one illustrated above, but cost reductions 
in the region of 40% are not uncommon and are often accompanied 
by minor redesigning which adds to the strength of the part. 
Secondary operations, such as thread rolling or cutting, knurling, 
extruding, flattening, piercing, drilling, broaching, and bending 
are also provided for in Stelco’s facilities. 


SECOND — Stelco will carry as stock items your long-run repeti- 
tive “specials” — giving you a ready source of supply and the 
benefit of large-quantity prices. 


THIRD — Your “special” requirement might already be in stock 
as a Stelco “Standard” — or possibly an existing “special” could 
meet your needs. In either case you would realise a saving. 
Why not ask Stelco’s Engineers to examine your “‘specials’”? If 
they are adaptable to production by the cold heading process your 
cost reductions will be substantial. Any Stelco Sales Office is at 
your service. 


THE STEEL COMPANY OF CANADA, LIMITED 


Executive Offices: Hamilton and Montreal 


Sales Offices: Halifax, Saint John, Montreal, Ottawa, Toronto, Hamilton, London, Windsor, Winnipeg, 


Edmonton, Vancouver. J. C. Pratt & Co. Limited, St. John’s, Newfoundland. 
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put “plus” quality in your 


for a one-piece shielded or coaxial 
appliance and equipment 


cable connection...in a single crimp! 


Ts te: 


e Overhanging nylon 
sleeve protects both 
ends of the UNIRING 


¢ Single or multiple 
taps can be made 
from front or back 
of the UNIRING. 

© Color-coded for 
conductor size 
identification and 
fully insulated. 

¢ Maximum 
protection of cable 
insured. 





i BURNDY, CANADA LTD., TORONTO 


Peecrmmren — wermmemmrery meron " De re 


z 
cower cts ee 
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SEALINK 


e Installed with simple Burndy HYTOOL. 
e One crimp connects and seals each end. 
e Easily inspected through clear 

nylon insulating sleeve. 


e Color-coded for conductor 

size identification. 

e Used as a two-wire splice or for 
multi-wire applications. 


for free 


SANIPLE 


installed on wire —write... 


nee CANADA LTD., TORONTO 
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5709 


FINGRIP 


quick-disconnect 
terminals 


e Finger-like construction for 
more evenly distributed gripping 
pressure. 

e Locking-action provides 
uniformly strong pull-out values. 


e Wave-type indents assure stronger, | 
better-conductivity joints. 

e High production rates achieved 

with Termatic installation machine. 


ve) mh ia-\-M milale lal) 


STN ed 


installed on wire —write... | 


vicchaeeniotall CANADA LTD., TORONTO ~~ fl 


need a stronger, lighter cable hanger? 


ahd ele Se 


¢ Molded of 
durable nylon 
e 70% lighter 
than metal 
hangers 

¢ Holds pre- 
formed shape 
indefinitely 


e Unaffected by oils, 
gasoline, alcohol, 
hydraulic fluids 

¢ Supplied in 17 
standard sizes 


for free 


SANIPLE 


BURNDY, CANADA LTD., TORONTO 


write... i 


5710 


i a i a a mo 


37 





oS SS SS ce, 
_ 
-_ 


Pai 
Forethought 
* costs less than 


— Afterthought 
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Design 
These in 
When you 
Begin! 








If you need mechanical 


or electrical counters in 








any of your new products, 





here’s a word to the cost- 

wise designer: Design them 

in, when you begin . . . don’t tack them on later. oS -ll ae 
Series 1370 High Speed Counter (1500 to 2500 “*= 

For if you'll give us a chance to work with you, right TE Se ee 

from the beginning, chances are we can save you time 

and money by adapting or modifying a standard 

Veeder-Root Counter to your needs . . where you might 

get into a costly special job if you went about it alone. 

What’s more, you save time in your engineering, 


purchasing and assembly departments. VEEDER-ROOT OF CANADA LTD., 955 St. James St., Montreal 


Count on Veeder-Root to help you in every | : VW EE ‘.) E R - re oO OT 


es i deli Z ite: 
way rom design to delivery. Write “THE NAME THAT COUNTS” 


hs Series 
i 1205 Reset re . 
Magnetic Counter with panel 4 
mount and lock and key. Series 1122 Small Reset Ratchet Counter. 


Special Longitude Counter, one 
of many made for aircraft navi- 
gational equipment. 
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Personalities 


Important people who are in 


When the Engineering Institute of Can- 
ada gets around to its annual meeting in 
Quebec City, Kenneth F. Tupper is the 
man who'll be taking office for the year 
1958-59. 

Tupper is president of Ewbank & 
Partners (Canada) Ltd. and one of Can- 
ada’s leading authorities on atomic ener- 
gy and jet propulsion. He was awarded 
the O.B.E. in 1947 for his work in these 


fields. 


JEFFREY TUPPER 
J. Jeffrey has been appointed vice-presi- 
dent—administration of Dominion En- 
gineering Works Ltd. Jeffrey obtained 
his early education in Edmonton and 
attended the University of Alberta and 
McGill University, graduating in mechan- 
ical engineering in 1935. 


New manager of the Alberta district in 
CGE’s wholesale department is Alfred 
M. Hurley. 

Hurley joined the company in 1945 
after wartime service with the RCN. He 
is a graduate in mathematics and physics 
of the University of Western Ontario. 


Big night for the Ontario chapter of the 
American Society for Metals was the 
National President’s Night held at the 
Prince George Hotel in Toronto on Feb- 
ruary 7. Many top company executives 
were on hand to meet ASM president 
G. M. Young (the first Canadian to be 
so elected) and ASM secretary Eisenman. 

Eisenman, Young and Ontario chapter 
chairman Smallman-Tew are shown to- 
gether on this page. 


Stanley Herbert Ward, BSc, MSc, PhD, 
has been appointed to the staff of the 
Canadian development and research divi- 
sion of Inco. Dr. Ward will be directly 
concerned with the company’s market 
research and development program, par- 
ticularly in the industrial chemical field. 
1958 
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the news 


Two appointments at Bakelite Co. John 
F. Goudey, BASc, MEng, has joined the 
marketing and development group staff 
and R. James Wright, BSc, becomes 
silicones sales representative in the Cen- 
tral Ontario district. Goudey is a gradu- 
ate of the University of Toronto and 
received his MEng degree at McGill. 
Wright obtained his degree in mechanical 
engineering from the University of Mani- 
toba. 


New western regional engineer for Can- 
ada Wire and Cable Co. Ltd. is N. R. 
Spencer. 

Prior to this appointment, Spencer was 
the company’s product engineer in their 
Toronto head office. He will now be lo- 
cated in Vancouver. 


One of the highlights of the annual 
meeting of the Association of Profession- 
al Engineers of Ontario on the first of 
February was the presentation to Dr. 
Thomas H. Hogg of the Professional 
Engineers’ Medal. Dr. Hogg, who is a 
former chairman of Ontario Hydro, is 


ABOVE: EISENMAN, 


YOUNG, SMALLMAN-TEW 


HOGG LORD 
one of Canada’s leading authorities on 
hydraulics engineering. 

At the same meeting the Association’s 
new president, Charles T. Carson, offi- 
cially took over his duties from outgoing 
president John H. Fox. See the pictures 
at top right and bottom of this page. 


Gold medal awards from the APEO to 
students in engineering graduating with 
the highest standing from the Universi- 
ties of Toronto and Queen’s went to 
John A. Norton of the former and Peter 
W. McBurney of the latter. 
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Tubexperience in action 
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Special mill services through your Superior Tube distributor 


* You may be faced with the need for tubing services that 
only highly competent specialists at the mill can provide. You 
may need small tubing in hard-to-get analyses. Or of special 
shapes, held to very close tolerances. Or with a closely con- 
trolled range of properties. Perhaps it must also undergo 
rigid inspections and tests not normally available from tub- 
ing suppliers. 


Requirements like these call for a tubing specialist. 


CONTACT A SUPERIOR TUBE DISTRIBUTOR 


His broad experience can help you solve many problems. 
But most important of all—he can acquaint you in detail 


with many special services offered by the mill. These include 
statistical quality control, nondestructive tubing inspection 
and testing, pilot and test lot sampling and melting, field 
specialist and specification services—there are many more. 


EQUIPPED TO SERVE YOU 


You will find that your Superior distributor has a modern 
steel service center equipped to meet all your requirements 
in tubing. 


For more information about Superior tubing, write for a free 
copy of Bulletin 40, “‘A Guide to the Selection and Appli- 
cation of Superior Tubing.” Superior Tube Company, 2052 
Germantown Ave., Norristown, Pa. 


ALLOY METAL SALES, LTD. 
Montreal, Toronto & Winnipeg 


LYMAN TUBE & BEARING, LTD. 
Montreal, Toronto & Winnipeg 


ROBERT W. BARTRAM, LTD. 
Montreal 


DISTRIBUTORS FOR 


SSGOCAVOP TUDE besrconnuinor. 


The big name in small tubing 


certain analyses in light walls up to 2% in. OD 


NORRISTOWN, PA. 
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1. “O” ring used as a face seal under flange of adjusting screw. 2. Robust 3-bolt flange at the 
high pressure inlet. “O” rings overcome a complex sealing problem in this fuel flow distributor. 





Sealing with present day methods 


“Machine design is a compromise and still very much an art’’ 


W. E. Jones ORENDA ENGINES (A) Joint-face sealing. 


Ever since James Watt instructed 
his field engineer to tip a wheel- 
barrow full of horse manure into 
the top of the single-acting piston 
of his beam engines to reduce 
blow-by, sealing has been an 
acute problem in all branches of 


engineering design. 


In this article, present day 
methods of sealing are discussed 


under these headings:— 
(A) Joint-face sealing; 
(B) Sealing a rotating shaft; 


(C) Sealing a reciprocating shaft 


or piston. 


The static sealing of a plain bolted joint (whether this 
be a flange on a high pressure pipeline or a light joint- 
face in an aircraft assembly with only a few inches 
of water pressure across it) tries the ingenuity of the 
design engineer, and the patience of the development 
engineer, in arriving at a satisfactory solution. 

Face leakage troubles that reveal themselves during 
the development stage, but which sometimes persist into 
field service, can usually be traced to an enthusiastic 
designer who has pared the weight down to the last 
ounce, regardless of rigidity. Even when rigidity is a 
design factor (as, for example, in assessing bearing 
loads), the possibility of assembly joint faces deflecting 
enough to permit leakage seldom comes up for special 
consideration. Some of this trouble is due to the present- 
day trend of assuming that all machine design can be 
found in “the book” and a tendency to forget that good 
design is a compromise and still very much an art. 

Any joint-face that has to hold oil must be designed 
to a certain minimum degree of rigidity. If the rigidity 
can be high and if, at the same time, a high degree of 
machine shop accuracy and surface finish is maintained, 
no separate joint seal should be necessary for pressure 
drops up to 5 psi. If, due to the need for light design 
(or wide bold spacing), the face between the holding 
points can “pant” (Fig 1) some joint will be necessary. 





Seals for engimes continued 


In many cases where precise dimensions have to be 
maintained, flexible joints cannot be used, but where 
assembly dimensions are not important a full face-joint 
of a bonded, fibrous material (or thin synthetic rubber) 
is usually employed. Such joints quite often reduce the 
cost of manufacture, because an increase in machine 
shop tolerances is usually permissible. In use, these joints 
keep the space between the bolts filled, by causing a 
small initial deflection or bowing between these points 
and behaving subsequently as a very short, high-rate 
spring filling the space. In precision assemblies where 
any form of flexible joint is prohibited, a synthetic, non- 
setting jointing compound can be used. This compound, 
by remaining fluid, will stay in the joint in sufficient 
volume to seal pressure drops of up to 5 psi; it is par- 
ticularly effective where very high frequency vibration 
is encountered. (Vibration is a well-known cause of 
joint-face leakage in high speed machinery). 

For pressure drops above 5 psi, and up to high 
pressures of 2,000 to 3,000 psi, the synthetic rubber 
O-ring is common practice where light weight 1s impor- 
tant, as in the aircraft field. Joints where this practice 


Gland nut 


can be employed include no: only the asymmetrical face- 
joint, but also the high pressure flange and the muff 
type of fluid coupling below. For very high pressure 
joints of this type (suca as tose employed in gus tin- 
bine fuel systems), accurate manufacture of both the 
O-ring and its housing is essential. Generally, the de- 
signer’s objective is to arrange matters so that the hous- 
ing is completely filled with rubber without ever becom- 
ing over-filled. Limits and tolerances must be such that 
the rubber never tends to overflow from its housing. 
This usually requires the manufacturing of O-rings to 
very close tolerances. A ring of % to 3/16 in. section 
may require limits of + 0.0015 in. The O-ring manufac- 
turer always objects to this (or just fails to achieve it), 
with the result that the machine shop has to hold even 
tighter limits on the housing. If the effort is made, 
however, it is possible to assemble such joints so that, 
under a pressure of 2,000 psi of gasolene, they will pass 
the “chalk test.” 

This is a simple but effective way of detecting very 
small leaks, particularly where hydro-carbon fuels are 
concerned. An area of microporosity in a light alloy 
casting (or forging) will often allow fuels under high 
pressure to weep through, although the porous area 
itself is not visible under X-ray. In these cases, it is 
often necessary to carry out a detailed examination of 


Butt ring 


Gland collar 


q 


A very efficient and inexpensive high-pressure pipe joint can be mode by using two O-rings, as shown by this 
example of a high-pressure muff or gland type coupling (Orenda Engines Limited). 

The pipe diameter entering the O-rings must be ground (or provided with a good surface finish by other 
means) and must be accurate on diameter to ensure having the correct degree of “nip” on the O-rings. This 
design includes a butt ring, which allows the lateral nip on the outside seal to be readily controlled. 

It will be obvious that this type of seal requires the pipe to be located to prevent hydraulic pressure blow- 
ing it out. This is achieved by the gland collar which is integral with the pipe and transmits all hydraulic load 


to the gland nut. 
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the area that is leaking. To find this location, the surface 
of the component is thoroughly cleaned and dried and 
then covered lightly with common chalk. During the 
subsequent pressure test, an immediate indication of the 
presence of leaking fuel at the surface is given by the 
appearance of dark spots in the chalked area, The same 
technique can be used at any suspected joint or as a 
proof test of a joint; the presence of the slightest trace 
of fuel will be visible to the naked eye. 

The subject of the rubber mixture specification for 
O-rings for use with different fuels or oils cannot be 
dealt with in detail, but it is most important that the 
design dimensions taken for the finished O-ring are those 
which apply after the material has absorbed its quota 
of the fluid with which it comes in contact, and is there- 
fore at its stable voiume. Most mixes in contact with 
fuel reach a stable condition after about 100 hr, but 
some manufacturers often store seals in fuel until ready 
for assembly, to ensure that their volume has stabilized. 


(B) Sealing a rotating shaft. 


It often happens that the sealing of a rotating shaft 
(which at first might appear more difficult) turns out to 
be easier than the sealing of a static joint. The reason 
is that, for moderate rotational speeds, the sealing tech- 
niques to be employed are better established. Where high 
rotational speeds (of about 50,000 rpm) are encountered, 
the sealing problem is again acute and orthodox seals 
have to be very carefully applied. The application of 
radial contact seals to high speed shafts first of all re- 
quires the establishment of the correct design, after 
which success or failure in production is largely in the 
hands of the manufacturing and inspection departments. 

A variety of designs are available for such applica- 
tions, and there are, of course, many applications where 
special designs have to be made. However, in sealing a 
shaft in the medium speed range (from 2,000 to 10,000 
rpm) with a pressure drop range of —S to 20 psi, 
the synthetic rubber, pre-loaded lip seal shown in Figs 
2 and 3 may be suitable. Design features are as follows: 

(1) A mixture specification has to be chosen for the 

seal that is compatible with the fluids with which it 

is in contact and the range of temperatures encount- 
ered. 

(2) The geometrical form of the contact lip is im- 

portant. It must permit equal radial pressure around 

the shaft with the minimum possible width for con- 
tact. 

(3) The seal housing must be concentric with the lip 

and constructed to support the seal in such a way 

that it can withstand the design pressure-drops, with- 
out causing lip distortion. 

(4) The shaft must be round and must run true. 

(5) Surface finish at the point of contact with the seal 

should be 1.5 to 2 micro-in. RMS. A good ground 

finish is preferable. 

(6) The shaft must be hardened at the point of con- 

tact with the rubber. 


Any lack of accuracy at the shaft (due either to 
eccentricity or out-of-round) causes the seal lip to move 
cyclically at shaft frequency in trying to maintain con- 
tact. Due to the nature of the seal as a dynamic system, 
and the relatively large amount of damping present, the 
seal soon finds it impossible to “follow” the shaft and a 
leakage gap results. The familiar “garter” springs in- 
crease the spring rate of the seal to enable contact to be 


maintained at higher speeds. 


Seals of this type rely on maintaining a fluid film 
between the lip of the seal and the rotating shaft. The 













Figure 1 



































Figure 2 






































Figure 3 












































Figure 4 


















































Figure 5 







































Seals for engines continued 


seal will rapidly fail if this film is removed. It is, for 
instance, quite impossible to use such a seal satisfac- 
torily if it is not in constant contact with the fluid it is 
sealing. 


(C) Sealing reciprocating shaft or piston 


Another field of sealing problems is concerned with 
preventing (or reducing to an acceptable level) the leak- 
age of fluid or gas past a reciprocating shaft or piston. 
Pressure drops in these cases are often very high and 
rubbing velocities can reach high peak positive or nega- 
tive values. To make matters worse, the nature of the 
design of a sliding pair is usually such that the axis 
of one element cannot always be constrained so as to 
remain concentric with the other element of the pair. 
A piston, for instance, will rock slightly in its bore (or 
a shaft be pushed over to one side of its housing), due 
either to the cyclic motion or to hydraulic unbalance, 

The most familiar design in this field of sealing is 
the piston ring (or rings). This, however, is not satis- 
factory for high pressure hydraulic work; it is inefficient 
as a seal and has a high hysteresis factor. 

For applications where no leakage is permissible in 
excess of the inevitable wetness of a rubber seal, the 


V section (or chevron) seal, when correctly supported 
and housed, is very efficient. An example of such a seal 
applied to a hydraulic servo motor is shown in Fig 4. 
The section of the seal is most important and it must 
be held flat against its backing plate by means of a 
short but carefully designed spring. Some of the more 
recently developed plastics for this application are highly 
efficient as seals and remarkably free from friction, even 
at large pressure drops. 

Where pressure drops are not too high, the rolling 
seal is effective. In this design a very flexible diaphragm 
is substituted for the usual piston, this diaphragm being 
contained by the cylinder and the shaft. 

The carbon face seal is well-known because of its 
extensive use in automotive water-pumps. Its application 
to the sealing of oils and fuels becomes more difficult 
because of the tendency for some carbons to “ball-up” 
in oil and, as a result, to score the metal in contact with 
the seal. Such seals are used successfully on gas turbine 
engines and on their fuel systems, particularly where the 
loading of the seal can be light and where centrifugal 
force can be made to assist in sealing. 

The basic principle of the pressure balanced seal 
(Figs 5 and 6) is that the pressure drop across the ““‘ro- 
tating pair” is more than balanced by a centrifugal pres- 
sure generated at the downstream side of the leakage 
path. While stationary (or at low speeds), a contact 
seal comes into use but moves out of position as soon 


At | is the high pressure piston seal shown enlarged in figure 4. At 2 is a precision face joint with 20 psi 
surface finish are absolutely vital. 


pressure differential to atmosphere. Rigidity, close 


spacing, good 





Silicone 
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(6) 


Measuring High 


pressure diaphragm pressure 


A design that reduces maintenance 


A force-balance differential pressure flow meter (or 
transmitter) that features a measuring circuit completely 
immersed in silicone oil is announced by Fischer and 
Porter (Canada) Ltd. The design (Model 10B 1465) 
reduces maintenance and keeps extraneous forces out 
of the force balance circuit, yet provides rapid response 
to differential pressure changes. 

Range changes are easily made and zero adjustment 
is external. The new transmitter operates up to 1,500 
psig working pressure with complete over-range protec- 
tion. Calibration stability under changing temperature 
or pressure conditions is exceptional. 

Through-bolt construction permits easy removal of 
the unit without disconnecting flanges from the process 
piping. 

The input pressures are applied to high pressure (A) 
and low pressure (B) sealing diaphragms and are trans- 
mitted to the measuring diaphragm (C) by the silicone 
sealing oil (D) which completely fills the chambers 
between the diaphragms. Over-range protection is 
achieved by O rings (F) mounted on the central rigid 
portion of the measuring diaphragm. Under either high 
or low over-range, these O rings are forced against the 
beveled surfaces of the body block, prohibiting the flow 
of oil from the measuring-diaphragm chamber to the 
sealing-diaphragm chamber. This sealing action removes 
the overpressure from the measuring-diaphragm, since 
the “lock-in” oil forms an incompressible barrier that 
exerts an opposing pressure to the over-range on the 
measuring diaphragm. 

Adjustable damping is achieved by a needle valve 
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Flow measurement 





Flow meter that 
keeps a measuring 


circuit in oil 


and still provides rapid response 


(G) restricting the flow of oil from the high pressure 
diaphragm chamber to the high pressure side of the 
measuring diaphragm. Since the needle valve is in the 
clean sealing oil, its operation is trouble free, regard- 
less of the amount of damping used. 

Under an increasing applied differential pressure, the 
measuring-diaphragm exerts a force on the force rod 
(H) which, if unopposed, would rotate the force rod 
in a clockwise direction about the cross-spring flexure 
located at the force rod sealing diaphragm (J). A min- 
ute motion (much less than 0.001 in.) at the upper end 
of the force rod reduces the clearance between the nozzle 
and flapper of the detector pilot (K), thus increasing 
nozzle back-pressure. 

This change in nozzle back-pressure increases the 
non-bleed type amplifying relay output pressure and is 
immediately transmitted to the feedback bellows (L), 
increasing the force exerted by the bellows on the force 
rod. This force opposes the initiating force of the meas- 
uring diaphragm on the rod and would (if unopposed) 
move the rod in a counter-clockwise direction about 
the cross-spring flexure. 

In this manner, a continuous force balance between 
the applied differential pressure and transmitter output 
is achieved. The location of the range adjustment deter- 
mines the magnitude of the feedback torque applied to 
the force rod, permitting easy range changes. Force rod 
motion is extremely small; less than 0.001 in. at the 
nozzle is needed to change the transmitter output from 
3 to 15 psig, thus reducing mechanical effects on ac- 
curacy to a minimum. * 





1. Final test of the interior design is offered by means of a custom-built trim buck fitted with the same 
materials as those proposed for use in the actual production models. Here a craftsman installs upholstery. 


Models—hard sense and make-believe 


No mere window dressing but money in the bank for the cost-conscious 


John W. Dennis ASSISTANT EDITOR 


Scale models, long considered the territory of the hob- 
byist. have come far and fast recently. They have 
found a wide range of uses in the past twenty years. 
They are big business. 

In such fields as product development, architecture, 
plant layout and terrain maps, to name a few, cents 
sown over the design stage usually mean dollars reaped 
at the end. “At present many firms will not dis- 
cuss contract terms unless a model is specified,” is 
one businessman’s claim. He adds, “The time is not 
far distant when a model will be considered as neces- 
sary for a job as the specifications and drawings.” 

One of the biggest fields of expansion for the 
professional modelmaker has probably been in the 
realm of product development and the automobile is 
a first class example of this (Figs 1, 7, 9 and 10). 

For the automaker, who has precious little leeway 
for mistakes if he wants to get and keep cus- 
tomers, sketches establish the general trend of the 
design and are followed by full-scale working draw- 
ings. A clay model, at full-scale, is made from these 
drawings and molded by skilled modelmakers over 
a rough wood frame known in the modelmaking fra- 
ternity as a “buck.” This clay model serves as a 
pattern for making the molds which will be used 
to fashion a prototype in plastic and metal. The 
production drawings will be made from this prototype. 

The money that the automaker saves by trying out 
his ideas for moldings, trim, color, fabric and ac- 
cessories via a model can run to fancy figures. 


2. Quarter scale model of cobalt 60 treatment unit. > 
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3. At 3/16 in. to 1 ft. this model of an uranium ore processing plant contains a mass of detailed piping. A 
technique that’s getting great acceptance in the U.S.A. is the use of photographic plans direct from the model. 


A second type of product development model (Fig 
6), finds it used in an equally imvortant but very 
different role. Here the mogaei, tuil size, is of a 
component which may have moving parts and can 
be fitted to the machine it will serve and allowed to 
operate on a short time basis. Now the wise manu- 
facturer can see where any faults in design may lie. 
how well its parts work together and how weight and 
machining steps can be saved. 

In architecture too, the model is as vital a link 
as in the product development chain just mentioned. 
The architectural model, however, concerns itself more 
with a set of relationships. The relation of windows, 
moldings, color and texture of the outside walls to the 
shape of the building itself, the relation of the building 
to its site and to the buildings already in the sur- 
rounding area. The model has, to an extent, become a 
sales aid. Such a model is shown in Fig. 8. 


They force decisions 


Mushrooming field for the modelmaker is that 
of plant layout (Fig 3). In large and sprawling plants 
such as refineries, a model can offer advantages un- 
obtainable in drawings. They save engineering and 
drafting money, help to force decisions more quickly 
and are just plain easier to work from. Even an 
expert can tie himself up in knots over a piping dia- 
gram. 

No model has a more direct use or, perhaps, 
a greater appeal than the working model which can be 
a sales, training and design aid roled into one neat 
package. Such a model was used recently in the pulpit 
or control house of a new mill. The men who were to 
be at the controls could practice on the model and felt 
right at home when the actual pulpit was installed. 

Working models can aid in the design stage (Fig 
2), in the operation of, complicated machinery (Fig 4) 
and, in the laboratory, be assembied to perform iniri- 
cate testing procedures. 


4. Detailed kit-based working model of a log saw. > 
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Management that balks at the expense of profes- 
sional modelmaking would do well to take a tip from 
Ontario Hydro. The St. Lawrence power project, 
rightly the subject of much space in the Canadian news 
recently, is the case in point. 

Hydro chalked up a net savings in construction cost 





Models continued 


of more than $5 million thanks to the models they 
made of the Sir Adam Beck project at Niagara. They 
expect to make even greater savings through their St. 
Lawrence models! 

Before the official start of construction on the pro- 
ject in 1954, Ontario Hydro carried out extensive pre- 
liminary investigations on its first three St. Lawrence 
models (Fig 5). Hydro engineers accurately repro- 
duced a 35 mile stretch of the river, simulated actual 
river conditions and duplicated to scale the shoreline, 
contours of the river bottom and turbulence and cur- 
rents of the water. The largest of these models, cover- 
ing over 5,000 sq. ft. and containing the power house 
and the Long Sault Dam, is 146 ft long and has a 
maximum width of 40 ft. 


6. Model of a valve is fitted to a filling machine. 
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5. Like something from Gulliver's Travels, Hydro en- 
gineers dwarf the St. Lawrence landscape as they mold 
and measure the flow of the revamped Seaway waters. 


So much for some of the principal areas of pro- 
fessional modelmaking. Where do the skilled mea 
come from? 

There are no current courses that train model- 
makers and, at the present time, prime qualifications 
of a man looking for such a job are an ability to us 
woodworking tools, a working knowledge of engineer- 
ing drawings and being just plain “good with his 
hands.” 

Large construction and engineering companies can 
usually justify model shops of their own on the basis 
of cost and time paring, where smaller companies 
would find the proposition uneconomic. The latter, 
however, can resort to the many highly competent 
modelmaking companies now existing in Canada. Most 


7. Here the buck is set up. Made of hardwood strips, 


it must support the 5 tons of clay used in completed 
model. Buck must be exactly level from front to rear. 
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8. This model of the buildings in a rubber plant is 
at a scale of I in. to 10 ft. Models of this type let 
architect and company see how their plant will look. 


of them are comparative newcomers to a field which 
has gained in importance since (and partly as a result 
of) World War II. 

The modelmaker’s materials (once wood almost ex- 
clusively), have branched into an enormous family em- 
bracing plastics, card, composition boards and a wide 
range of light alloys. 

A visitor to a well-equipped shop would find nearly 
all the woodworking tools common to a cabinetmaker’s 
shop plus a fair range of machine shop equipment. 

A “do-it-yourself” technique available to the de- 
sign engineer who wants to try out various solutions 
to a problem is the model engineering kit. These ex- 
cellent kits are composed of finely made parts and, al- 
though initially expensive, can be torn down and used 





9. After two months the roof supports are added and 
clay build-up has started on the rear fenders. Full 
scale study can be seen on board in the background. 
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The model credits are: 1, Ford Motor Co.; 2, 3 and 8, 
Design Craft Ltd.; 5, Ontario Hydro; 6, Rohm & Haas 
Co.; 4, FAC Division; 7, 9 and 10, Chrysler Corp. 


again and again. The model in figure 4 is an example 
of an assembly made from such a kit. 

Included in the kit are ball bearings, spur, bevel, 
internal and worm gears, gear racks, ratchets, sprockets 
and so forth. From such components reciprocating 
motions, geared transmissions, differentials and sprung 
devices can be created easily. 

The model has moved from the basement and is no 
stranger to the engineering office and board room. It 
makes hard-headed sense in design engineering pro- 
jects and is anything but a frill to product development. 
Time, cash and experienced brain power spent on a 
model at the early stages of any project will return 
supremely handsome dividends before that project is 
carried through to its conclusion. * 


10. Six months after management okay on a design 
program the clay model is complete. The model gets no 
paint but exterior trim is simulated by bright foil. 
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1. Line of pistons being finished to micro-smoothness. 


The principles of centreless grinding have been 
known and used for some time. In centreless brushing, 
Osborn has applied the same basic principles to auto- 
matic brushing methods. The grinding wheel is replaced 
by a large diameter brush. Brushes filled with wire, 
tampico, Korfil or synthetic brush fill materials can be 
used, depending on the type of work material and 
finish desired. 

Centreless brushing is a process wherein the part or 
work is not supported between centres. A centreless 
brushing operation can be performed on standard com- 
mercially available centreless grinding machines or on 
specially designed equipment using the basic method. 
Production machines for this purpose may be arranged 
and combined in a number of different ways, but the 
fundamental principle involved is the same in all cases. 

The centreless brushing machine for external cylin- 
drical or formed work consists of two wheels, each 
mounted on a horizontal axis with the wheel surfaces 
opposed to each other, as shown in Fig 3. An adjust- 
able work-supporting blade is mounted between the two 
wheels. The larger wheel (referred to as the brushing 
wheel) is of 20 in. diameter. This wheel is mounted 
directly on a standard 14 in. OD mounting hub, 
equipped with suitable balancing weights properly ad- 
justed to obtain the optimum dynamic balance for the 
brushing wheel. The smaller wheel (known as the regu- 
lating wheel) rotates slowly and acts as a brake to pre- 
vent the work from spinning whilst in contact with the 
brushing wheel. This determines the rotating speed of 
the work. The regulating wheel also acts as a work 
support and, when tilted, feeds the work transversely 
across the brush face. The axis of the regulating wheel 
can be tilted from horizontal to feed the work contin- 
uously across the face of the brushing wheel. The 
rotational speed of the regulating wheel is adjustable 
either through a rheostat control or change gears. Each 
time the regulating wheel is adjusted in angularity, it is 
necessary that the face of the regulating wheel be made 
true with the pass line of the work. To obtain this 
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Centreless brushing 





Brushing 


parts that have no 


centre support 


R.C. Sasena 


THE OSBORN MANUFACTURING CO. 


relationship, a truing device is incorporated in the ma- 
chine. The work rest blade supports the work as it 
moves past the brushing face. The thickness of the work 
rest blade will vary with the diameter of the parts being 
brushed. 

The centreless principle of surface grinding and 
finishing may be divided into two general methods 
namely: through-feed and in-feed. Modifications of these 
two methods make it possible to adapt the process to a 
large variety of work. The through-feed method refers 
to that work which can be fed past the brush and con- 
tinue out on the other side of the machine in a con- 
tinuous, non-interrupted motion. Frequently, parts are 
processed using the through-feed principle where there 
is more than one diameter, machined or ground on 
the external surface. For example, parts for through- 
feed centreless brushing would be of the general shape 
shown in Fig 4, where the brushing action would be 
concentrated on the largest diameter surface, However, 
the large diameter must be sufficiently long to permit 
the regulating wheel to feed the work uniformly in such 
a way that the part will not be tilted or cocked as it is 
moving through the brushing wheel. The decision as to 
whether a part can be through-fed depends largely on 
the ability of the regulating wheel to feed the part past 
the brushing wheel in a uniform, straight-line motion. 
The in-feed method of finishing is usually applied to 
headed work (such as bolts, where the cylindrical body 
only is ground) or to control valves where the external 
surfaces of the valve lands are finish ground and may 
be of different diameters. For this type of work the 
wheels used are of a width that more than covers the 
length of the surface to be finished. Parts for in-feed 
centreless finishing would be the type shown in Fig 5. 
In this case the work is fed into the brushing wheel 
to an adjustable end stock at the rear of the machine 
to prevent the work from entering between the two 
wheels. This end stop also ejects the work at the finish 
of the cut or brushing. When loading or removing the 
work, the regulating wheel is moved on its slide away 
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2. Rough grinding takes .006 in. from these nickelmoly 
steel rods. Finish grinding takes off another .002 in. 


Centerless Brushing 
after final grind 





Micro-inch 
Piston Micro-inch finish 
pin finish after after one pass 
number final grind at 8.3 ft/min. 


19.7 .005 in. wire 11 
13.6 7.4 
9.7 a Tak 
19.3 Fascut and 8 
Compound 
9.0 2 5) 
Wes % 6.8 
19.2 = 9.1 
19.5 7 9.9 
19.5 si 
19.1 


Brush used 











Centerless Brushing 


after rough lap 





Micro-inch Micro-inch 

Piston Micro-inch finish after finish after 
pin finish after 1 pass at 2 passes at 
number rough lap Brush used 8.3 ft/min. 8.3 ft/min. 


11 5.8 #16Cord 3.4 ao 
12 6.1 > 3.6 ye 
13 5.0 ms CY 2.4 
14 5.8 : 3.7 2.6 
15 = Fe 2.9 
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from the face of the brushing wheel so that enough 
clearance is obtained to avoid contact of the work with 
the brushing wheel face. It would be necessary to shape 
the face of the brush to fit the contours of the part. 

The centreless brushing method is capable of a 
high degree of automation and integrating with other 
in-line processes. There are several types of commer- 
cially available mechanical and electrically operated 
mechanisms for automatically feeding parts through a 
centreless machine. For example, the vibrating hopper 
is one type of mechanism capable of feeding a wide 
variety of small parts through an in-line process. If it is 
necessary to apply an abrasive compound to the brush- 
ing wheel, this can be accomplished by the use of a 
commercially available compound applicator where the 
compound is in bar form. It is also possible to spray a 
liquid type compound on the face of the brushing 
wheel. After the part has been processed through a 
series of pre-brushing and brushing operations, it is also 
practical to consider gaging or inspecting equipment in 
order to ensure finished product uniformity. Depending 
upon the degree of mechanization, the inspection equip- 
ment can be designed to sort the parts and, through the 
use of specially designed storage racks, the parts can be 
automatically stacked. The use of storage racks to 
accept the finished parts is an important feature in any 
automatic or integrated process and is equally important 
at the beginning of the line as at the finish of the line. 

A typical application is shown in Fig 2. A centre- 
less grinder used for rough grinding, taking off 0.006 
in. from the surface of nickelmoly steel pump rods. A 
finish grind takes off another 0.002 in. and the machine 
is then applied for centreless brushing. 

The action of the brushing is that of blending slight 
but important imperfections and surface irregularities 
rather than actual removal of metal. Brushes produce 
an effect on the surface that is not confined to the high 
spots but actually refines the entire surface. The result 
is that the edges of pits and grooves in the metal sur- 
face are so blended as to change the focal stress pattern 
very favorably. Even the corrosive action of these rods 
is reduced. 

Centreless brushing of these pump rods (varying in 
diameter from 1% to 1% in. and in length from 6 to 
36 ft) is shown top left. The operation of the machine 
is relatively easy. One man places the rod on the feed 
carriage. The regulating wheel (which runs at 52 rpm) 
is placed at a slight angle, thus forcing the rod past the 
wheel surface. In a matter of minutes, the entire rod is 
brushed and passed on to the next operation. 


In addition to surface refinement to enhance corro- 
sion resistance, a centreless brushing method is helping 
a manufacturer of pistons remove the residues and 
sharpness after grinding. This makes assembly easier 
and, in addition, prolongs the smooth working life. 

A 20 in. diameter wire brush is used on standard 
centreless grinders. The brush has a 6 in. face and is 
made with a suitable grade of tool steel wire. The pistons 
are machined, ground and then brushed. The work is 
gravity fed from a magazine type chute (Fig 1). A small 
driving wheel (set at an angle) rotates the parts and 
drives them through the brush area. The brush rotates 
at 1,200 rpm. 

Osborn Matic brushes (filled with 0.008 in. wire 
and coarser) are generally used for producing satin 
finishes, for roughening surfaces and for cleaning to 
remove rust, loose scale and shop dirt. Brushes filled 
with 0.005 in. wire are capable of producing fine satin 
finishes, removing surface contamination such as metallic 
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Centreless brushing continued 


oxides, heat discoloration, light scale and improving the 
surface finish on rough and finish ground surfaces. These 
brushes (when used in conjunction with an abrasive 
compound) are capable of even further surface finish 
refinement. Brushes filled with treated tampico, Korfil 
or No. 61 Cord are suitable for light burr removal, light 
scale or surface discoloration removal, and for produc- 

ing surface finish refinements in the range of 12 to 3 

micro inches. 

The laboratory data shown tabulated was obtained 
by the centreless brushing of production ground parts. 
It illustrates the degree of surface refinement obtainable 
under controlled conditions. The parts being centreless 
finished are automotive piston pins approximately 3.25 
in. long and 1 in. OD. This part of the manufacturing 
process involves rough grind, final grind, rough lap and 
finish lap. The data may be summarized as follows: 

(a) Wire-filled brush can be used to obtain some degree 
of surface improvement in Samples 1, 2 and 3. 

(b) Fastcut filled brushes are capable of appreciably 
improving the surface of final ground parts. It was 
found that when surface roughness had been re- 
duced to 8 to 10 micro-inches, further gains would 
be best made using cord-filled brushes. 

Cord-filled brushes should be applied as a final fin- 

ishing tool where surface finishes in the range of 2 

to 5 micro-inches are required. * 


20” brush 
| wer diameter 
| Wheel 12” dia. \_ 


Regulating 


pele 


WLLL Work rest 


Figures 3, 4 and 5 from top to bottom of diagrams. 


Applications 


Centreless brushing applications may be found 
in a broad industrial market because of the 
versatile use of the basic method. These are 
typical: 


e Removal of grinding burr from the lands 
of valves used in automatic transmissions. 


Cleaning bar stock. 
Roughening for adhesive purposes. 


Electrical rotor assembly; brush OD of 
laminations to remove foreign matter. 


Remove burrs from round steel blanks. 


Centreless ground cylindrical tubing to im- 
prove finish. 


Piston pins to remove grinding burr, 
Improve finish on OD of roller bearings. 
Improve finish on OD of bearing race. 


Blend grinding operation feed wheel lines 
from steel rod stock. 


Remove burrs and improve finish on var- 
ious small shafts and cylindrically shaped 
parts used in comparators, cash registers 
and other calculating machines. 


Improve finish on hydraulic cylinder piston 
rods. 


Refine surface on 410 stainless steel round 
bars. 


Removal of nitride film from ground 
threads on jack screws. 


Remove grinding burr from valve pistons. 


Improve finish on OD surface of socket 
wrenches. 


Satin finish aluminum tubing for appear- 
ance, 


Satin finish brass tubing for appearance. 
Remove burr from steel brushing. 
Improve finish on pump shafts. 


Improve finish and remove light burr and 
roughness from the threads on steel mi- 
crometer screws. 


Improve finish on steel oil-pump rods. 


Remove graphite and dirt deposit from 
valve guide rods. 
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Breakdown of parts: 1, Cover plate; 2, Expansion ring; 3, Liner; 4, Body block; 5, Rotor; 6, Pedestal assembly. 


A pump eliminates 


A flexible liner gives the answer 


The most serious problem with chemical pumps is 
stuffing box or shaft seal leakage. The design of the 
Vanton Pump and Equipment Corp. flex-i-liner pump 
has eliminated the need for stuffing boxes, packing 
glands or mechanical shaft seals of any sort and, there- 
fore, eliminated completely the possibility of hazardous 
and wasteful external leakage. 

Further, the problem of contamination of the trans- 
ferred fluid by oil or grease is avoided and a costly 
maintenance factor done away with. Abrasive slurries 
which would normally score shaft seals are readily 
handled by the pump. Stuffing boxes or shaft seals are 
not needed since flanges on the flexible liner straddle 
the body block and are pressed to its sides by concen- 
tric grooves in the bearing pedestal and cover plate. 

Thus the fluid is confined to a channel formed by 
the outer surface of the liner and the inner surface of 
the body block, while all mechanical action and moving 
parts are on the inside of the flex-i-liner. 

Internal valves are not necessary since the momen- 
tum of the fluid flowing through the pump prevents back 
flow as the rotor hits the top of its stroke and crosses 
from discharge to suction, The absence of valves adds 
to the simplicity of construction and eliminates mainte- 
nance due to stickiness and valve wear, Sensitive fluids 
which might otherwise be damaged by the opening and 
closing of check valves are readily handled by this 
pump. The absence of gaskets further eliminates sources 
of leakage, maintenance and contamination. 

Flex-i-liner pumps will develop vacuums up to 26 in. 
Hg and readily handle gas, liquid or viscous fluids. The 
pump will prime itself in any operating position without 
priming devices. Air bubbles will not cause locking or 
seizing of the pump or impair its efficiency. 

The gentle pumping action prevents churning or 
foaming of the fluid. This not only prevents excessive 
settling out of suspensions, but also avoids the break- 
down of latex emulsions and other liquids. * 
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the need for seals 
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It pumps like this. The rotor 
on an eccentric shaft, which rotates within 
a flexible liner. This creates a progressive 
squeegee action on the fluid trapped between 
the liner and the body block. 

Shaft seals and packing are eliminated because 
the fluid is isolated from all actuating mechan- 
isms or rotating parts (as shown above). 
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Left: A typical closed centre accumulator system. Oil flows from the reservoir to the pump through the 
check valve to the accumulator. Maximum pressure on the accumulator opens an unloading valve. The 
oil then circulates at reduced pressure to the reservoir. At minimum accumulator pressure the unloading 
valve resets, stopping circulation to the reservoir and starting the accumulator charging. Right: The three 
types of accumulator discussed below. They are (I to r), bag type, weighted plunger type and piston type. 


Methods for storing hydraulic energy 


These accumulators can save their energy 


Herb Schmiel 


PARKER-HANNIFIN CORP. 


Like the familiar electrical storage battery the hydraulic 
accumulator stores energy (in this case, hydraulic 
energy) for use in performing work. This work can 
include the operation of cylinders and fluid motors, the 
maintaining of required system pressure in the event 
of a pump or power failure, compensation for pressure 
loss due to leakage, the supplementing of pump delivery 
to meet peak loads in excess of pump displacement, and 
many other jobs. Accumulators also can be employed 
as fluid dispensers, as fluid barriers and to provide a 
shock-absorbing (or cushioning action). 

The accumulator’s energy potential (or fluid pres- 
sure) is normally supplied initially by a pump. A big 
advantage, however, is that a small capacity pump (and 
a low horsepower pump-drive motor) can be used to 


Today’s increased use of fluid power through- 
out industry and in the mobile equipment fields 
has brought many design engineers face-to- 
face for the first time with an extensive array 
of specialized fluid system components, among 
them the versatile hydraulic accumulator. 





Although the basic operating principles of 
hydraulic accumulators have been understood 
and used in various forms for a good many 
years, it took the comparatively recent de- 
velopment of efficient lightweight, piston-type 
units to make hydraulic accumulators suitable 
for the wide variety of modern applications. 








like an electrical battery 


store a large volume of oil in the accumulator during 
a specific time interval, and this oil volume (if need be) 
can then be discharged into an operating cycle which is 
but a fraction of the storing cycle. 

Until the advent of the modern piston-type accumu- 
lator, most accumulators were of either the bag or 
weighted plunger types. 

In the bag type illustrated, air is precharged in a 
flexible bag, and oil (as it is forced into the accumulator 
shell by the pump) collapses the bag, thus reducing the 
air volume and increasing its pressure. This pressure, 
reacting against the oil, is then available to do work. 
The chief drawback of a bag type accumulator is bag 
fatigue. This difficulty is aggravated by extreme cold or 
heat, often environmental factors in many systems re- 
quiring accumulator units. 

The weighted plunged type accumulator (which is 
usually a cylinder equipped with a weighted plunger) 
uses a fixed oil pressure reacting against the plunger, 
lifting it and providing the work potential. This work 
potential is available when the weighted plunger is 
allowed to descend into the cylinder, forcing the oil out. 

Due to its weight and vertical positioning require- 
ments this type of accumulator can normally only be 
used successfully for stationary instailations in central 
power systems. 

The modern piston type accumulator (specifically 
designed to answer the fatigue, weight and installation 
problems of its predecessors), uses a cylinder contain- 
ing a floating piston having oil on one side and air (pre- 
charged) on the other. An increase in oil volume de- 
creases the air volume and increases the air pressure, 
thus providing work potential when the oil is allowed 
to discharge. 

Shock-absorbing action (where required) is provided 
by the air pressure on one side of the piston dampen- 
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ing out surges in oil pressure acting against the opposite 
side of the piston. 

Important advantages of today’s piston-type accu- 
mulator units include: simple, compact design; depend- 
able performance; sturdy construction; and maximum 
efficiency over a long service life. Wearing parts do 
not rupture, thus allowing higher working pressures 
with less buik. And maintenance is simple, because only 
the seals and piston guide rings need be replaced. 

Accumulators, when incorporated in hydraulic sys- 
tems of various types, normally permit a reduction in 
the cost, size, weight and complexity of the end product. 
In short, accumulators can do a job that would require 
a substantial amount of additional equipment (such as 
lines, pumps, valves and so on) if handled by some 
other method. And, as mentioned previously, a smaller 
displacement pump and lower horsepower drive motor 
can often be employed where an accumulator is used, 
thus making an additional portion of the total horse- 
power available for handling other jobs on a particular 
piece of equipment or in an industrial system. 

Although the list of product applications for which 
modern piston-type accumulators are suitable is virtually 
endless, the following examples should suggest many 
possible uses, perhaps in your own equipment: 

(1) On multiple operation machinery, accumulators are 


PHT O1L ACCUMULATOR 
PP GAS PRESSURE 


In this hydraulic circuit 
a piston-type accumulator is 
used as an auxiliary power 
source to actuate hydraulic 
cylinder when pump is not 
operating. 
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now used to permit full pump flow to be employed for 
one operation, which accumulator flow is being used 
for others often at a different speed and pressure. 

(2) On industrial lift trucks, accumulators are used to 
provide positive clamping action on heavy loads when 
pump flow is diverted to lifting or other operations. 
The accumulator also acts as a safety device to prevent 
the load from being dropped in case of an engine or 
pump failure, or fluid leak. 

(3) Also on lift trucks and other mobile equipment 
(and on certain industrial machinery) accumulators ab- 
sorb shock resulting from load starting, stopping or re- 
versal, thereby protecting and prolonging the service 
life of valves and other expensive hydraulic system com- 
ponents. 

(4) Accumulators are employed as a source of power 
in applications such as electrical circuit breakers and 
switchgear and for diesel engine hydraulic starter sys- 
tems. In certain automotive applications, accumulators 
provide temporary hydraulic pressure for power-operat- 
ed devices while the engine is stopped. 

(5) In the braking systems of mobile equipment, accu- 
mulators are used in certain instances as a cushion, in 
order to provide soft but positive brake action. 

(6) Accumulators also find application as fluid dispen- 
sers in industrial and mobile pressure lubrication. 


Continued on page 73 


Piston-type accumulator (left) 
shown here installed on a typ- 
ical production test stand, is 
used as a cushion to maintain 
steady pressure and dampen out 
pump surges in the pilot pres- 
sure line to the series of con- 
trol valves on the stand. 








The proposed 


standards for 


hydraulic symbols 


This set of standards sets out to 


bring order out of diagram chaos 


A drawing that depicts a hydraulic (or pneumatic) cir- 
cuit for the control (or transmission) of power differs 
in many ways from most other engineering drawings. 
Explanatory notes and data are required in order to 
convey complete and proper information. The amount 
of information provided (and the type of diagram used) 
depends largely on its intended purpose, but it must 
satisfy the requirements of both supplier and user. 


There are four types of diagram: 

(1) A pictorial diagram, used for quotation and piping 
the installation. 

(2) A cutaway diagram, most often used for instruction 
purposes. 

(3) A graphical diagram, used for quotation, piping the 

installation and for analyzing circuit operation. This 
type of diagram is gaining considerably in favor, for 
it readily provides information otherwise difficult to 
show, but necessary for circuit analysis. An example 
is shown in Fig 5. 
A combination diagram, used to emphasize the pur- 
pose and operation of a portion of a system. Some 
details of the symbols used in these diagrams will 
now be given. 


Acknowledgement 


This information is taken (by permission 
of the ASME) from the proposed standard 
for fluid power diagrams (Y-14 committee, 
subcommittee 17) and graphical symbols 
for fluid power diagrams (Y32). Both these 
reports are in the tentative stage but few, 
if any, changes are anticipated. For more 
complete information, the reader should 
refer to those reports. 


(1) Pictorial symbols 


These are miniature drawings of various components. 
Symbols vary to agree with the appearance and purpose 
of the component, by simplifying one view of the manu- 
facturer’s installation drawing. The view that permits 
separation and emphasis of external ports and external 
controls should be used. Port and control locations may 
be distorted for added clarity. Sufficient detail is shown 
to permit easy identification. The entire symbol is 
usually drawn with a thick line. In the interest of some 
degree of uniformity, all components are drawn to indi- 
cate relative size. Typical examples appear in Fig 1. 


Figure 1 


Pictorial symbols 


Directional valve 


Check valve Accumulator 


Gear pump Relief valve 


Directional valve 
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(2) Cutaway symbols 

Cutaway symbols consist of miniature section drawings. 
No standard exists for these symbols but each symbol 
should show all internal and external ports; clearly indi- 
cate flow paths; and show control elements (such as 
levers, springs and solenoids needed to illustrate opera- 
tion. The section or construction should be modified to 
clarify the function, changes made to eliminate features 
that are purely structural in nature and have no bearing 
on function. In addition, the diagram should show 
physical characteristics (to permit easy identification). 


Figure 2 


Cutaway symbols 


Directional valve 


Check valve 
Accumulator 


Relief valve 


Gear pump 


Directional valve 
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(3) Graphical symbols 

Graphical symbols are a combination of simple geo- 
metric figures indicating the function and nature of 
components. Composite symbols combine certain sym- 
bols to indicate the flow path and method of operation. 
Composite symbols may be further combined within 
an enclosure to depict an assembly. The entire symbol 
(except enclosure) is usually drawn with thick line width. 

Fig 3 shows representative graphical symbols. 

As stated in (3), the graphical diagram is gaining con- 
siderably in favor. Full details appear in report Y32. 


Figure 3 


Lines, flexible 


Pumps, hydraulic: 
variable displacement 


Gauge for Below fluid level Above fluid level 


pressure or vacuum 


Single acting 


Double acting, 
single end rod 


Relief valve Check valve 


« 


Quick disconnect: with two checks 





Hydraulic symbols continucd 


Combination symbols 
z 4 

Pictorial cutaway or ™ 

graphical symbols 

may be combined to 


emphasize a portion 
or feature of any as- 
sembly, as shown. 
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Servo controlled variable 
Figure 4 delivery pump 


2 Advance 155 lpm 
Graphical circuit diagram seturn 200 1pm . . 











| 
3 bore 15 stroke 
1% rod 


Clamp Range 

2400 Ib. min. | Return Y Magy a 

5000 Ib. max. Esc Al 
(A) 


4 











1400 








| 
| 
(3A) | 
| 


4 bore 125-500 psi 
5 stroke Set 200 psi 
1% rod 


—_ 





se 
= 
(15) 











clamp cyl. | Range 
125-500 psi 
 set'300 ps! 



































Set 500 psi 











(4) 


2 HP 
1200 rpm 











(1) 


.10 gpm 
| 15 gal. 


, Gr) 2 
Figure 5 


Recommended oil viscosity 
150-225 SSU at 100°F 
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Oil seal: applications on heavy-duty machinery 


Steel 
shell 


Steel garter 
spring 


Synthetic element 


bonded to shell 





The Garlock Packing Company recently introduced a 
newly designed, large-size Klozure oil seal. The unit 
(Model 73-B) is intended for sealing applications on 
steel mill rolls and other large heavy-duty machinery. 
Sizes are available to fit shafts from 8 in. to 46 in. 
diameter. 

The synthetic rubber sealing element is specially 
compounded to resist oils and greases, water, mild acids 
and alkalies. This non-porous, grainless rubber will 
withstand operating temperatures from 40 F to those 
in excess of 250 F. A variety of additional compounds 
(such as silicone rubber) is available for extreme serv- 
ice conditions. 

As shown in the diagram, Model 73-B is fitted with 
a steel garter spring to ensure full and effective spring 
action at all times. (Stainless steel springs can be order- 
ed for corrosive environments). The shell, to which the 
synthetic rubber sealing element is firmly bonded, is 
also of steel (or stainless steel) depending on the con- 
ditions. (210) 


Collimator: direct reading to within 1 sec of arc 


One of the most difficult jobs in the workshop is the 
measurement of angles quickly and accurately. This 
problem has inspired the George Scherr Company to 
develop the Opto-Tooling-Auto-Coallimator reading di- 
rectly to | sec of arc. This collimator does away with 
the need for sine bars, tables of sines and the calcula- 
tions previously necessary to establish angles. Testing 
the surface flatness of machine beds, checking the 
squareness of surfaces, measuring the alignment of 
centres, testing angles on jigs and fixtures, checking 
the straightness of bores, checking faces for parallel- 
ism, are just a few of the many difficult and delicate 
jobs it will do. 

The instrument is a modified astronomical telescope 
with a focus permanently set at infinity. 

Rays from the light source are reflected by a par- 
tially aluminized mirror (beam splitter) (A) and project- 
ed on and through the reticle (B). The rays of light 
emerging from the objective lens (C) contain the reticle 
crossline pattern and are projected in a bundle of paral- 
lel light rays. When this bundle of parallel rays falls 


upon an optically flat first surface mirror (D) it is re- 
flected back in a parallel bundle. The direction of the 
reflected rays is determined by the position of the re- 
flecting surface of the mirror relative to the optical 
axis of the telescope. 

Upon passing through the objective lens, each re- 
flected ray is refocused back onto the reticle plane and 
produces an image of the original reticle. The observed 
position of the reflected reticle is determined by the 
amount of rotation to which the mirror has been sub- 
jected. 

In observing the positions of the reticle, an eyepiece 
(E) is focused on the reticle plane. The focusing of the 
eyepiece is adjustable to each viewer’s vision, to elimin- 
ate parallax when making observations. (211) 





Auto-collimator 
(A) beam sites J 


(D) mirror 














(C) objective lens 
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(E) eyepiece 
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Adjustable trunnions: movement in any direction 


Details are shown of the adjustable trunnions designed 
by Riverside Iron and Engineering Works of Calgary for 
use with a Taintor gate. 

The design of this unit was complicated by speci- 
fications calling for not less than 1% in. adjustment in 
any direction. The special design involved a fixed trun- 
nion sleeve and a machined eccentric sleeve and pin. 


Split ball clamped to 
pin. Total adjustment = 








¢ Housing pin 
¢ Spherical ball 


























Square on end 
for adjusting 





A flange on each of these components allows them to 
be fixed in any of twelve positions about the axis of the 
fixed sleeve, thus providing an accentricity of 11% in. 

To permit up to 1% in. longitudinal adjustment with 
split bronze bearings attached to the gate arms, spheri- 
cal bearings, keyed and clamped to the trunnion shafts, 
were supplied. (212) 


Copper plating: any thickness can be obtained 


Smooth surface copper plating to any thickness can be 
achieved with CuSOL, a new addition agent developed 
by The Seymour Manufacturing Company. 

The CuSOL process eliminates the roughness, tree- 
ing and nodular build-up that occur in ordinary acid 
copper baths and thus make it particularly useful for 
electroformed molding operations. Since CuSOL’s acid 
base does not affect the laminate boards, it can also be 
recommended for printed circuit manufacture. 

The new addition agent is usable up to 15 days with- 
out replenishment in any normal cold or warm acid 
copper bath. The resulting fine grain copper deposit 
not only makes for smoothness and ductility, but ends 
flaking and cracking. A 0.030 in. CuSOL copper plate 
has the same ductility and elongation as 0.016 in. plat- 
ing accomplished through ordinary acid copper solu- 
tions. Current density range is wide, from 5 asf to 280 
asf. 

The process makes for smooth, fine grain copper 
plating as in the 0.030 in. thick example (left). The 
0.016 in. plate (right), deposited in an ordinary acid 
copper bath solution, reveals a rough, granular surface, 
with nodular build-up along the edges. (213) 
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How filing a drawing can shorten its life 


VERY TIME one of your pencil drawings is 
pulled from the files—or is run through a blue- 
print machine—it loses detail, ages a bit. 

As more and more graphite wears off—and the 
drawing picks up stains and creases— your prints be- 
come increasingly harder to read. Costly mistakes 
are only a wrong guess away. 

Impossible situation to lick? Not at all. In many 
drafting rooms original drawings never grow old— 
never have to be retraced—because Kodagraph Auto- 
positive Paper intermediates are made and used for 
all printmaking and reference work. 


These “master” copies are made directly from your 
originals without a negative step or darkroom han- 
dling. Their dense black photographic lines—on a 
white, translucent base—will not smudge or smear 
... Will show no loss of detail even after hundreds of 
trips to the print room or drafting board. 

Costs are trifling— pennies per sq. ft. A fraction of 
what a new drawing—or a re-traced drawing —costs! 
Check with your print room, or local blueprinter, 
today. 


CANADIAN KODAK CO., LIMITED 


Toronto 9, Ontario 


CANADIAN KODAK CO., LIMITED 
TORONTO 9, ONTARIO 


New booklet is 
jam-packed with 
valuable tips on 
saving drafting 
time, protecting 
drawings, getting 
better prints. 


Please send me more information on Kodagraph Reproduction Materials. 
Name..... ? Position 


COMpany..............cscscsesesessrseseseneesenscsseness ; 
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Ideas round-up continued 





Arc welding pressure pipe 


A vibration system for obtaining high forces during 
high frequency vibration tests has been introduced by 
L.A.B. Corporation. This new vibrator (Type F-20) 
employs a simple hydraulic-mechanical system to pro- 
duce forces up to 20,000 Ib at frequencies up to 600 
cps. Smoothness of wave form is achieved by a piston 
design that makes it possible to obtain acceleration 
levels up to 50 g. Electronics are not used in the sys- 
tem, thus minimizing maintenance and purchase cost, 
and confining operation only to frequency and force 
adjustments. The vibrator consists of three basic units: 
the vibration head, which has a moving element weigh- 
ing only 20 lb, a hydraulic pump unit and a variable 
speed drive motor to control frequency. Total power 
consumption of the system does not exceed 50 hp. 

Only two moving parts are used in the force-produc- 
ing unit and all lubrication is self-contained. Gas charg- 
ed accumulators are strategically located in the hydrau- 
lic system efficiently to utilize and store the energy 
produced by the pump unit, further minimizing power 
requirements. A centring device is included in the 
force piston mechanism allowing the vibration element 
automatically to find its neutral position, regardless of 
operating conditions. The piston is designed to carry 
loads up to 100 Ib directly, without transmission link- 
ages. Larger loads are independently suspended. 

The large force available from this vibration system 
(as well as its low cost and lack of complexity) is said 
by the manufacturer to fill a long established need for 
high frequency vibration equipment. (215) 
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An arc-welding process, that eliminates the need for 
metallic backing rings or inserts when welding butt 
joints in pressure piping systems, is being successfully 
applied by Stone & Webster Engineering Corporation. 

In power, chemical, petroleum or nuclear installa- 
tions (and in other applications where it is necessary to 
produce a uniform inside bead condition), this inert- 
gas-shielded welding procedure is used. 

The main feature of the technique (which was de- 
veloped by R. T. Pursell, their metallurgical engineer), 
is the novel way in which the root edges of the joint 
are prepared. They are in fact bent to produce an 
internal circumferential lip. When edges of this type 
are fused together in an inert gas atmosphere, the in- 
evitable concave condition associated with fixed posi- 
tion yield welds is eliminated. (214) 


20° 


VUE. 





3/16” rad. 
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Face lip end 
perpendicular 


























View of pipe ends fitted together showing 
new type butt joint detail 


Hydraulic vibrator: 


frequencies up to 600 cps 
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New Skinner Valves 
at Low Prices 


Here it is— one of the many new lines Skinner will 
bring you in 1958. A new 2-way, normally closed, 
pilot-operated valve that is lighter in weight — only 
1 34 pounds— and smaller in size, yet permits full 
flow through a 14” orifice with 3%” or 14” pipe taps. 

The valve handles pressures from 5 psi to 150 psi, 
with temperature ranges from —40°F to 180°F, and 
will operate on all popular AC and DC voltages. It’s 
small but rugged, economical but efficient — manu- 
factured to the highest engineering standards of the 
Skinner Valve line. 

Versatility is also a feature of the new Skinner’ L 
Series; modifications are already available for normally 
open operation, with such options as manual override, 
explosionproof construction and choice of electrical 
connections to fit your application requirements. 


You can get full details of this exciting, new valve 
line by writing us direct or by contacting the Skinner 
Representative or Distributor near you. He’s listed in 
the Yellow Pages. Write Dept. 353. 





2-way normally closed 
shown actual size. 


LOOK AT THESE HIGH-QUALITY FEATURES: 


Unique Diaphragm Design — by actual test, this new de- 
sign outperforms all others—the diaphragm is com- 
pletely supported at all times. The nylon-reinforced buna 
diaphragm has a high resistance to media impurities, and 
only a small area is exposed to pressure, which assures 
long, trouble-free life. 


So Easy to Mount—so light in weight that it can 
economically mount directly to line. 

Operates upside down, sideways, in any position — strong 
spring action snaps valve shut —every time. 

Forged Brass Body — provides low porosity and dense 
metal structure for rugged application and no leakage. 
Low Wattage Consumption — coil consumes only 8 watts, 
considerably less than comparable valves. 

Soft, Synthetic Inserts — withstand constant opening and 
closing of pilot and main orifices — are long-wearing and 
provide absolute bubbletight operation. 

Internal Stainless Steel Parts — eliminate internal rust- 
ing, clogging or contamination. 


ELECTRIC VALVE 
; N N ! DIVISION "¥,22"" 














105 EDGEWOOD AVENUE 
THE CREST OF QUALITY 
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Engineers and Manufacturers Representatives 


DY C O N Specializing in 


Hydraulic and Control Components 








A friendly DYCON Engineer or 
WE REPRESENT TOP QUALITY MANUFACTURERS OF 


service representative will be 


happy to call on you to help you Hydraulic Pumps Tube Fittings 


solve your Hydraulic and Control Hydraulic Motors Hose Assemblies 


problems. Hydraulic Cylinders Filters 


A large variety of products is Hydraulic Direction Controls Test Stands 

carried in stock to meet your Hydraulic Power Units Cycle Controllers 

immediate requirements. Hydraulic Reservoirs Temperature Regulators 

Hydraulic Pressure Controls Valves for Air, Gas, Oil 
ad ' ’ 


Solenoid Controls & water to 6000 P.S.I. 


Give us the opportunity to show 


you how we are able to help you. 











ONTARIO: QUEBEC: 


DYCON LIMITED COWPER COMPANY LTD. 


25 CARSON ST. 515 FOURTH AVE., LACHINE 
TORONTO 14. CL. 9-8276 MONTREAL 32. ME. 7-6746 








HYDRAULICS — PUMPS, VALVES 


GEAR AND VANE, PUMPS — CONTROL VALVES — RELIEF VALVES 











Gear Pumps 
1000 P.S.1. 
P Bars th <a aal Differential Relief Valve Vane Pumps 
Max. 600 R.P.M. Control Valves 7 G.P.M. at 15 ft/sec. Specifications 
3 Way (single acting) 24 G.P.M. at 15 ft/sec. 1000 P.S.I. 
4 Way (double acting) 3-6-9-12-16-20-24 G.P.M. 
1250 P.S.1. Pressure Range Max. 2000 R.P.M. 
16 G.P.M. 100 — 500 P.S.I. Rotation 
500 — 1250 P.S.I. Clockwise — Counter Clockwise 
S.P. Controls 1250 — 2500 P.S.1. Mounting Feet Available 
Multiple Combinations 
Built-In Adjustable Relief Valve 
Reversible Handles 
Open Center — Closed Center i 
Free Flow — Float Valves Write for Catalog 
Available with Top, Bottom or ™ 
Side Outlet. Also with Two Part OTHER GRESEN 
Outlet for power beyond. PRODUCTS 


Positi 
SPECIFICATIONS agg si 


1250 P.S.1. — 20 G.P.M. Couplings 
For Parallel Application 


GRESEN MANUFACTURING COMPANY Qoenngs fe 


Openings — 34” NPT 
Openi — 1” NPT 
SOS-S5TN AUS 06. MINNEAPOLIS 18, MINNESOTA iii 
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LENZ PRODUCTS| ‘IOP 


NAME IN 
THE INDUSTRY 


A Complete Line of Fittings 
and Connections for any Type 
of Piping Application... 


PIPE FITTINGS 


A complete line of connectors, 
elbows, crosses, tees, bushings, 
couplings, nipples and plugs... 
for every pipe need. 


fe 


HOSE FITTINGS 


Perfectly matched hose assem- 
blies...a full line of re-usable 
fittings and hose lengths in low, 
medium and high pressure ranges, 


LENZ-©-RING 
TUBE FITTINGS 


Tapered or Straight Thread 


0-RING Seal and 
Grip are 


Separate 


Held By 

Friction 

Grip of 
j.1.c. approved These Two 


Not 
Necessary 
to Cut 
Tube Square 





PATENTED @ PATENTS PENDING 


At zero pressure the initial 
the higher the pressure the 


Lenz fittings seal with standard, stock O-Rings. 
compression furnishes necessary sealing force .. . 
tighter the seal. Every joint becomes a union! 

LENZ FITTINGS pay for themselves over and over again by reducing installation 
and maintenance costs . . . only a hack-saw and a file needed . . . no 
periodic tightening . . . remain leakproof and reusable no matter how often 
reassembled . . . Ideal for all tubing on hydraulic, air or vacuum systems. 


AIR BLEEDER VALVES 


Compact, functional ...only two 
metal parts ...no packings. Main- 
tain maximum operating efficiency 
by eliminating air from lines. 


Represented in Canada by 


DYCON LTD. COWPER CO. TRIDEL EQUIPMENT 


LIMITED 
Toronto, Ont. Montreal 32, Que. Vancouver 5, B.C. 























rs) 


where tight closing is a “must” 


SPECIFY 
SINCLAIR-COLLINS 


DIAPHRAGM-OPERATED 
CONTROL VALVES 


a 


4000 PSI—2 Pressure, 
Hydraulic Operating 
Valve—Avtomatic 


SOLENOID 
VALVES 


6000 PSI—Balanced 
3 Way Valve 


4000 PSI—Balanced 
3 Way Valve 


LEAK PROOF , BUBBLE-TIGHT 


send for 
FREE 20-pg. cat. No. 200. 


You're sure of leak proof valve per- 
formance with Atkomatic. Atkomatic 
Solenoid Valves have a specially de- 
signed resilient pilot seat and main 
disc which eliminates metal-to-metal 
seal when the valve is closed. This 
pilot seat is available on request at 
no extra charge. The result is an 
absolutely bubble-tight seal. ..and 
Atkomatic guarantees it! Atkomatic 
offers a complete line of solenoid 
valves for air, gas, liquids and steam. 
Bronze or stainless steel. Pressures 
from zero to 5000 psi. Orifice sizes 
from Y%” to 3”. 


4000 PSI—2 Way 
Valve—Direct 
Acting—Normally 
Open Type 


3000 PSI—4 Way 
Hydraulic Valves 


Representatives in principal cities 


High Pressure 


2, 3 and 4 way, ' to 3 in. 
single or two pressure 
high or low p air op L 
oil operated—for oil, air, steam, hot 
or cold water service—remote manual 
or automated control. 


Any heavy duty processing equip- 
ment you manufacture or operate will 
perform better—at lower cost—with 
Sinclair-Collins valves! 

Shockless pressure control, Stellite 
valve stem seats, replaceable hardened 
stainless steel seat sleeves, cast navy 
bronze or bronze alloy billet stock valve 
bodies . . . these are Sinclair-Collins 
features. 

For all your valve needs, delivered 
from stock, consult your Sinclair-Collins 
representative. AA-4971 


~~ 





Dept. 2A 
545 W. Abbott Street 
Indianapolis, Indiana 


THE SINCLAIR-COLLINS VALVE COMPANY 


ATKOMATIC VALVE cO., INC. 454 Morgan Avenve, Akron 11, Ohio 
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Walnut shells aad rice Features self-wiping 


Ventilator face 
Not a new idea but an interesting Originally 


developed for use in Approximately a foot square, this 
one nevertheless is to be found in sawmill setworks controls, — this attractive ventilator from Britain 
this technique for blast cleaning selector switch eliminates dial turn- is made of thermosetting plastics, 
used by Orenda. The machine's shot ing and button pushing.  Self- phenolic and urea, and is avail- 
is of walnut shells and rice. (200) wiping guarantees long life. (201) able in several bright colors. (202) 


For a missile launcher Short cut to smooth curves 


Developed for a missile launcher’s electronic system, this 
panel assembly offers unusual circuit connection flexibility. 
Cables terminated with these taper pins are tool inserted 
into panels, as many as eight panels in each frame. (203) 


This flexible ruler, triangular in section, is made fron 
extruded plastic and has slightly concave surfaces between 
the edges which flatten out under pressure and keep it 
in any position on the drawing. Lengths to 5 ft. (204) 
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Putting the hush on jets 


These multi-tube noise suppressors have been 
installed on a Boeing 707 jet transport. They 
reduce sound level within aircraft as well as 
without. A round of applause for Boeing. (205) 


From ‘Hi’ to ‘Simmer’ 
Designed to fit 95% of all range openings are 
these ‘“Microtube” units. They have high speed 
cooking power, plus a delicate response that 
finely controls through the heat range. (207) 


Pumping—tennis balls? 
Anything that can enter the intake will pass 
through this pump. The impeller is recessed 
completely and the pumping action is gentle 
enough to handle even fragile objects. (208) 
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Giant silver ball 


New landmark on Toronto’s eastern waterfront is this 60 
ft. dia. sphere for the storage of sewage gases. These 
gases (a mixture of the lighter hydrocarbons) will be 
used for drying sludge and for heating buildings. (206) 


Missile ‘super toaster’ 


In order to duplicate the severe temperature conditions encount- 
ered when a ballistic missile re-enters the atmosphere, this oven 
was built. Quartz heating lamps do the work. Some useless 
information — it gives enough heat to toast 7,000 slices. (209) 


67 





YOU insure 


RUGGED FIELD PERFORMANCE 
plus PRODUCTION. SAVINGS 


FLUID PUMPS 


“JOHN CRANE” Types 1 and 2 
shaft seals come pre-assembled. They 
are quickly and easily installed. Tol- 
erances need not be critical due to 
the self-adjusting seal head. This is 
accomplished through special con- 
struction of the synthetic rubber 
bellows head. Moving freely under 
spring and hydraulic pressure, it 
automatically compensates for shaft 
end play, as well as washer wear. 


Sealing faces are precision-lapped 
to prevent stuffing box leakage. No 
break-in runs necessary. Positive 
drive feature eliminates all stress on 
bellows. This feature also permits 
the use of light spring load to mini- 
mize wear on sealing faces. Seal 
needs no attention over long periods 
of operation. 


Recommended for water, oil and 
other services non-injurious to syn- 
thetic rubber. Pressures to 200 psi. 
Temperatures: -40° to +212°F. 


Write for Bulletin $-213-1 


Type 1. For stuffing boxes of 
limited diameter. 


Type 2. For stuffing boxes of 
limited length. 


Above seals also available in balanced con- 
struction (1-B, 2-B) for pressures up to 500 psi. 


Crane Packing Co. Ltd., 631 Parkdale Ave. N., Hamilton, Ont. 





CRANE PACKING COMPANY 


(2) 
YEARS 


INDUSTRIAL PROGRESS 
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New Products 


Power units 

Details are given, in an illustrated leaf- 
let from Rousseau Controls Ltd., of their 
hydraulic power units designed to meet 
specifications set forth by the Joint In- 
dustry Conference (JIC) of hydraulic 
standards for industrial equipment. The 
base of the unit is of welded steel chan- 


nel and angle construction. The reservoir 
and the pump motor assembly are 
mounted side by side on this base. This 
design is superior to the old-fashioned 
models, where all the equipment was 
mounted on top of the reservoir. (216) 


Lubricant-additive 


A concentrated (1 to 1,000) lubricant and 
rust-preventive for water-actuated hy- 
draulic systems is now supplied in bacter- 
icidal form. 

The bactericidal agent “drastically re- 
tards” the growth of odor-producing or- 
ganisms, reports E. F. Houghton & Co., 
suppliers of Hydrolubric. It also mini- 
mizes the slime that can clog filters and 
screens and so reduces maintenance costs 
and extends the life of components. 

Not to be considered a cure-all for 
cleaning dirty and _ bacteria-laden sys- 
tems, the bactericide will keep a reason- 
ably clean system free of odor and slime 
while the Hydrolubric does its primary 
work of lubricating the system. (217) 


Silicone rubber 


Announced as a new material for O- 
rings and custom molded parts for high 
temperature sealing applications: silicone 
rubber compound number 85-138 (Parker 
Hannifin Corporation). The compound 
is recommended for temperatures as 
high as 600F for short periods. It has 
a Shore A hardness of 50 degrees, about 
800 psi tensile strength and about 250% 
elongation. 

Compression set after 24 hr at 450F 
is approximately 25% by thickness. After 
air-aging at 600F for 48 hr, tensile loss 
is about 35%, elongation is 59% and 
hardness increase 15 deg Shore A. (218) 


Continued on page 70 
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New lightweight soldering pencil uses Noranda 
Tellurium Copper tips for easier machining, faster 
and more uniform heating. (Courtesy, Ungar 
Electric Tool Co. of Canada, Toronto) 


os : j 
Noranda Tellurium Copper gives machining 
qualities of free-cutting brass, performance of 
pure copper to these screw-machined parts. 


bE OAR RE OES 


Noranda Tellurium Copper 
Offers High Conductivity Plus Machinability 


Copper made the practical use of 
electricity possible. It has always been 
specified by engineers for the manufac- 
ture of components for the electrical in- 
dustry. New applicationssare still being 
found to make use of copper’s high 
electrical and thermal conductivity. 


Noranda’s research facilities are en- 
gaged in a constant search for new 
materials to satisfy the demands of 
Canada’s expanding industries. For in- 
stance, manufacturers of electrical 
components have been looking for a 
material that combines the conduc- 
tivity of copper with the machinability 
of free-cutting brass. In the past, at- 
tempts at alloying copper with various 
elements have produced a harder mate- 
rial without reducing its characteristic 
toughness. 


In Noranda Tellurium Copper we 
feel we have the answer. Our engineers 
have found that the addition of a very 
small amount of Tellurium to copper 
raises its machinability from 20% of 
free-cutting brass to 90%. This is ac- 
complished with negligible effect on its 
other desired properties. 


Using Noranda Tellurium Copper, 
manufacturers of electrical components 
can increase screw-machine surface 
speeds up to four times faster than 
those recommended for pure copper. 
Tooling required to work Noranda 
Tellurium Copper is the same as that 
used on free-cutting brass. 


Noranda Tellurium Copper may be 
extensively hot forged and, although its 
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ductility is slightly lower than that of 
pure copper, it can be readily cold 
worked. All these advantages are gained 
with electrical and thermal conductivi- 
ties remaining almost as high as those 
of pure copper. 


Applications 


Ungar Electric Tool Co. of Canada, 
Toronto, uses Noranda Tellurium Cop- 
per for tips for their versatile, light- 
weight electrical soldering pencil for 
hobby and production line work. A 
number of interchangeable tips of dif- 
ferent sizes and shapes are made from 
1/8”, 5/16”, and 3/8” round Noranda 
Tellurium Copper rod. Complicated 
drilling and tapping operations take 
full advantage of its excellent machin- 
ability. 

Noranda Tellurium Copper was 
chosen for other reasons, too. Its high 
thermal conductivity gives uniform 
heat at the pencil’s tip. It tins more 
readily than other metals and it is less 
subject to oxidation. These tips heat to 
600° F in 90 seconds. 


The second application shown is a 
series of parts for use in the electrical 
switchgear industry. These were ma- 
chined from 3/8” to 1-1/4” round, hex- 
agonal and square Noranda Tellurium 
Copper rod. 


The third example is a holder for a 
current-carrying bimetal contact. Elec- 
trolytic Copper was first specified for 
this part. Its machining characteristics 
made the important slotting operation 





difficult. The problem was solved by 
using Noranda Tellurium Copper. 


Noranda Research and Service 


Tellurium Copper is just one of the 
many copper-base alloys produced by 
Noranda to solve specific problems. 
Each is the result of extensive research 
and development conducted by the 
Noranda Laboratory in close coopera- 
tion with fabricators and users in terms 
of their requirements. 


Noranda Tellurium Copper, or one 
of the many other engineered Noranda 
alloys, may well be the answer to your 
particular problem. Our Technical 
Service Department and Laboratory 
will be glad to work with you on the 
application of these metals to your 
products. Contact your nearest 
Noranda Sales Office for immediate 
service. (2547) 


Chemical & Physical 


Properties of 
Noranda Tellurium Copper 





ANALYSIS 


Copper 9% 99.5 
Tellurium % 0.5 





MECHANICAL PROPERTIES (rod 1-in. dia.) 

48,000 
42,000 
46,000 
39,000 


Ten. Strength, psi { Holf Hard 


Yid. Strength, psi { Hard 
(/2"" extension) Half Hard 


Elong. % (2-in.) { HT 


Rockwell Hardness { = 





PHYSICAL CONSTANTS 
Specific Gravity 
Density, Ib/cu. in. 
Elec. Conductivity, % 
(IACS at 68 F) 
Thermal Conductivity 
(Btu/sq ft/ft/hr/F at 68 F 
Mod. of Elas. (Ten.) 10° psi 
Coef. of Ther. Exp. 
(per °F, from 68- 570 F) x 10° 





FABRICATING PROPERTIES 

Machinability rating 90 
Cold working Good 
Hot working Excellent 
Hot working range °F 1400-1600 
Comm. anneal range, °F 700-1200 





JOINING PROPERTIES 

Soft soldering Excellent 
Brazing Good 
Inert-Gas Arc Welding Good 














New Products 


Continued 


Flowmeter 


A magnetic flowmeter that accurately 
measures the flow rate of “difficult” liq- 
uids (such as acids and slurries) without 
adverse effects on the meter is announced 
by Fischer & Porter Co. Major features 
are: manual adjustment for setting any 
desired flow rate at full scale. (For 
example the 1 in. meter can be set to 
handle from 3 to 40 gpm at full scale; 


the % in. meter as low as 1 gpm); un- 
restricted flow readings unaffected by 
velocity profile, density or viscosity; vol- 
tage changes between 90 and 125 volts 
and frequency changes between 55 and 
65 cycles have no effect on readings; 
special piping for long metering runs is 
not required; flow can be measured in 
either direction. (219) 


Reducing valve 

All Type B pressure reducing valves made 
by the Atlas Valve Co. are now being 
supplied with a stellited main valve at 
no increase in price. This feature is in 
addition to the stellited pilot valve and 
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stellited pilot valve seat already supplied 
in the valve. 

The valve is a spring-loaded, piston- 
operated type actuated by an internal 
pilot. Single-seated, tight-closing and 
completely self-contained, it is designed 
for inlet pressures up to 1,500 psi at 900 
F. It will reduce to pressures as low as 
4 psi in one stage. 

Within the line, various models are 
available in 2 in. to 6 in. sizes, screwed 
or flanged ends and bronze, cast iron or 
steel bodies and with stainless steel or 
special alloy trim. (220) 


Air gun 

Announced by Simcoe Company are two 
new types of static eliminating equip- 
ment, specifically designed for cleaning 
dust and dirt from plastic parts, plastic 
and paper sheets and films, textile ma- 
terials, rubber, leather and all other types 
of surface to which the dust is being at- 
tracted and held electrostatically. In the 
new static bars, provision is made for 
simultaneously blowing off the dirt and 
neutralizing the static charges on both 
the dirt and the part being cleaned. This 
simultaneous action is much more effec- 
tive than other cleaning methods (such as 
brushing or wiping), for not only is the 
dust completely removed, but the elec- 
trostatic forces tending to re-attract it to 
the part are eliminated. 

One of the new static bars (the Air 
Type shockless bar) incorporates an air 
tube with holes opposite each point: 
it can be made in any length to fit the 
application. The other, called the Neu- 
trostat air gun, is a hand-held compressed 
air gun with a static eliminator built into 
the nozzle. A small power pack, oper- 
ated from an a-c service, will energize 
a number of the shockless bars or the 
air guns, 

Some typical applications are: the neu- 
tralizing and cleaning of magnetic tapes 
before windup; plastic parts after mold- 
ing: leather after brushing; lenses and 
optical surfaces ahead of assembly in 
sealed units; vinyl sheets before printing 
or silk screening; vials and containers 
before filling; masonite wallboard after 
sanding and grooving; and surfaces of 
various types before painting. (221) 

Continued on page 80 
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meee PLUGS & CAPS 


ioe are easily hand tightened 


A bulletin containing hydraulic tables | A e Pressure Seal 


and other engineering data to aid hy- 


7 
draulic engineers and designers has been | e Thread Protection 


published by Baldwin-Lima-Hamilton | BA 4 . : 
Corporation. | Boel cay oisture Protection 

The 40-page bulletin (No. 3300) de- i P 
scribes and illustrates the range of Ham- a plug, 
ilton presses for producing laminated | i iia 
plastics, pressing dry ice, die hobbing, 
preforming and plastics and metal-pow- pad 
der compacting. threaded. 

The bulletin furnishes conversion 
tables, decimal equivalents, hydraulic 
ram capacities, wire and sheet metal 
gauges, steel pipe tables, bolt tables, 
specific gravities and material strengths. 

It also provides data on fluid losses, 
properties of metal sections, beam form- 
ulae, methods for finding moments of 
inertia of various sections, deflection 
curves for springs, temperature conver- 
sion tables and hardness conversion 
tables. 

A discussion on water hammer and | Polyethelene 
shock valves and information on accum- | i — pal ya 
ulators, pumps and intensifiers also are | — i ae universal application. 
presented. : - — & 4 re Large range of sizes. 


2 i Threaded heavy 
Integral seal ball bearings = Se alumN and SAE 
; : fittings. Also special 

The expanding use of “lubricated-for- sinte se. 


life” integral seal ball bearings has re- eal : ? 
pulsed feors the taipodtedt savings ond When you buy Clover Closures you buy the best in tight fitting protection. 


product improvements they have made They are made in polyethelene and metal for internal and external applications. 
possible. To take advantage of these im- Tight fitting design, seals out moisture, dirt and gives dependable thread 
srineaieeie, the debiesiae seids. ts be protection. Metal closures with neoprene rings or discs can be used to seal 
acquainted with the capebilities and unit and hold relatively high pressures. For the newest in closures always 
limitations of each basic type of integral specify CLOVER! Special closures engineered to your requirements. 


seal. A comparative seal evaluation 

(based on the standardized laboratory | a ae 7a 

procedures employed by New Departure This new polyethelene clo- 
a ‘ . sure has heavy molded 

Division in evaluating seal and seal threads. Ir fits the contour of 

materials) is helpful for this purpose. oe ein eens gee 

This includes information concerning the in a system while protecting: 

effects which operational factors (such eure 

as temperature and speed) have on the 

grease life of sealed bearings. A study 

of the actual applications reveals the 

many different ways in which integral 

seal bearings are employed, and two 

factors stand out: design simplification Threaded aluminum caps and plugs with large 

and absence of maintenance require- ey ag pooner pee gmaa 

ments. In preparation for future needs, : 

current trends must be observed and em- | CLOVER Gentlemen: ; . 

ployed to guide future seal development. ml oem idea box of ere 

(from General Motors Engineering Jour- Industries Inc y Plugs 

nal, Aug. 1957, by Monich and Bragdon) -f ‘ Caps 

in Metal 

Company in Plastic 


With Neoprene 
Addr seal 











Pullshovels 








In the February issue, we omitted to | gets Trg 
state that this item was by R. A. Begg, NEW YORK. City. Zone____ Prov. Wid: Chiba 
P.Eng. from the Dominion Engineer. 

We apologize. 
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Ideas round-up continued 


Heat exchangers 


An expanded line of Type BCF heat exchangers (with 
improved performance, new design features and new 
materials) is now available at lower prices, announces 
Ross Heat Exchanger Division of American-Standard. 

Designed for cooling lube oil, jacket water, hydrau- 
lic and other fluids (as well as many process heating 
applications), it is offered in 46 sizes; one, two and four 
pass designs; and 1.2 to 124 sq ft of heat transfer sur- 
face. 

Improvements include: a new baffle structure with 
flanged lip at each tube hole and around the outer edge 
to give a tighter tube fit and improved thermal charac- 
teristics; stamped steel feet movable in three positions 
around the hubs for easy, more adaptable mounting; 
hubs relieved under connections for unrestricted flow; 
corrosion resistant copper alloy core assembly and 
rugged cast iron bonnets. (222) 


Hinge lock: secured by half a turn on a wing nut 


The new Simmons Fastener Corporation hinge-lock is 
a high-strength pressure hinge providing a means of 
applying pressure along the hinge-line of hinged-cover 
containers and equipment cases. 

Particularly useful for commercial containers and 
military cases of various types (such as rigidly specified 
instrument containers and pressure-tight shipping cases) 
Hinge-Lock insures a pressure-tight seal where gasketing 
is used. It is springless, impact and drop-resistant, and 
unaffected by Arctic temperatures. Positive hand lock- 
ing is accomplished by a half-turn on the wing-nut. 
When pressure is released by a counter-turn, the hinge 
becomes free-operating. 

Produced in two sizes (No. 2, medium duty and 
No. 3, light duty) it provides matched hardware when 
used with Simmons Link-Lock fasteners of the same 


Low voltage circuit breakers 


Major operating and maintenance innovations of .its 
new K-line equipment (claimed as the most sweeping 
circuit breaker and switchgear advance in 13 years) are 
featured in a new bulletin published by I-T-E Circuit 
Breaker Company. 

This bulletin (No. 6004-C) provides a complete re- 
view of their low-voltage power circuit breakers and 
switchboards, ranging in unit ratings from 225 to 4,000 
amps. 

Advanced features of the new K-line breakers (rated 
at 225, 600 and 1,600 amps) are described and illus- 
trated in detail. Innovations include quick-make manual 
closure, pull-down handle actuation and simplification 


sizes. They both lie flat, and engagement latch details 
can be varied to suit different conditions. The actuating 
wing-nuts can be replaced by a bolt or screwhead. 
Shown on the left: the No. 2 medium duty Hinge- 
Lock, closed, with sealing pressure applied. On the 
right, the same, open. (223) 


of trip unit continuous-current ratings. 

Construction advances, such as closed-door drawout, 
unitized assembly and increased accessibility of trip 
units, are also detailed. 

Application tables provide complete breaker ratings, 
control power requirements and ranges of overcurrent 
trip devices. 

Basic information on low-voltage power circuit 
breakers is also included in the new bulletin. A review 
of the three principal system types (fully rated, cascade 
and selective) aids in the selection of the proper break- 
ers for low-voltage drawout switch gear applications. 

The simplified sketches show how the mechanism 
operates: (1) Energy is being stored in heavy springs; 
(2) the crossover point, springs release energy; (3) cam 
closes contacts (4) contacts are closed. (224) 


“Se 
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Continued on page 76 
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Seals for engines 
(Continued from page 44) 





as the speed reaches a predetermined 
higher value. It appears that the Germans 
at Peenemunde used this type of seal 
in their high-speed centrifugal pumps, 
where great difficulties were then (and 
still are) encountered in sealing a high- 
speed shaft when supported on ball bear- 
ings. The average ball bearing at high 
speeds is very rough and is not compat- 
ible with radial contact seals on the 
same shaft. 

Although a neat solution to the sealing 
problem (where rotational speeds are 
high), the seal has a serious endurance 
limitation, due to the heat generated in 
the stalled centrifugal pump used to pro- 
duce the pressure balance. The main ap- 
plication of this sealing technique will 
therefore be found in pumps for rocket 
motors and in afterburner fuel pumps 
for gas turbine engines, where the oper- 
ational periods are relatively short. * 


Hydraulic accumulators 
(Continued from page 55) 





(7) Where two different fluids are used 
in the same system, an accumulator can 
function as a fluid barrier, provided the 
accumulator’s seal compound is suitable 
for both fluids. The application of an 
accumulator to perform a specific job in 
a specific system usually requires the 
talents of a competent hydraulic engineer, 
if an efficient design installation is to 
result. Determinations must be made, 
for example, of the best means of auto- 
matically keeping the oil reserve avail- 
able within a maximum-minimum pres- 
sure range, the best method of metering 
oil out of the accumulator at the desired 
rate of flow, and the selection of the 
correct accumulator capacity to meet sys- 
tem requirements. 

This is how you can get a general 
idea of the correct accumulator capacity. 
If the air precharge is the same as the 
minimum operating pressure, and oil is 
pumped into the accumulator until the 
air pressure is double the precharge, the 
total volume of the accumulator would 
be double the required amount of oil for 
this operation. To this capacity must be 
added a safety factor, and the air pre- 
charge pressure should be at least 10% 
below the minimum operating pressure to 
allow the accumulator to operate over 
the full required oil pressure range with- 
out the piston bottoming. * 
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NO ONE FILTER MEETS ALL 
DESIGN NEEDS... 


5 DISTINCT TYPES OF 
FILTER MEDIA 


¢ EDGE-TYPE * WIRE-WOUND ¢ SCREEN 
¢ FIBER CARTRIDGE 
-@ POROUS METAL 
consider 


Gifsee |. 
AUTO-KLEAN 


where filter design calls for 


@ MICRONIC FILTRATION... 
down to 40 microns 

@ POSITIVE, SELF-CLEANING 
ACTION ...no “down time” 
SMALL SIZE plus 
HIGH FLOW RATES... 
12” unit shown here handles 
over 50 gpm 


LOW PRESSURE DROP . 
less than 3 psi 





All-metal construction, 
carbon or stainless steel. 
Two-stage filtration. Lowest cost-per-gallon. 


COMPLETE DESIGN-ENGINEERING SERVICE 


There is a Cuno Field Engineer conveniently located in 
your area. To help you solve your design problems, this 
trained specialist offers you more years of 

experience in removing more sizes of solids 

from more kinds of fluids. 





PEACOCK 
BROTHERS 
LIMITED 














CYLINDERS AND VALVES 
BY ALKON 


HIGH QUALITY Alkon pneumatic and hydraulic equipment is engi- 
neered to the highest design standards. Every unit is guaranteed 
to meet or exceed industry quality requirements. 


Alkon cylinders have chrome plated barrels, piston rods of hardened 
roller burnished stainless steel, and nylon bearings. Cylinders are 
furnished standard with 3-way flush mounts. 


Alkon packless spool type pneumatic-hydraulic valves are rated 
at 1000 psi, yet are priced at air valve prices. Spool and body are 
surface treated to carbide hardness for exceptionally long life. 


LOW COST. Advanced engineering and most modern manufactur- 
ing methods result in cost savings passed along to you in lower 
selling prices. 


ALKON ALSO MAKES pneumatic-hydraulic tools for DRILLING e TAPPING ALKON CYLINDERS AND VALVES come in a 
THREADING e REAMING e STAMPING e STAKING e CLAMPING wide range of sizes to suit most applications. 
LOCATING e COUNTERBORING AND COUNTER- Write for individual catalogs for specific 
SINKING e EJECTING design data and prices. 


ALKON 


ALKON PRODUCTS CORPORATION 


200 CENTRAL AVENUE HAWTHORNE, N. J. 
HAwthorne 7-6633 


REPRESENTING . . . 


MEAD—-_ single and double acting cylinders, drill press feeds, rotary and reciprocating feeds, 
index tables, collet fixtures, air presses, impact hammers, timers, controls, valves 
and fittings. 

CARTER— cylinders, valve-in-head cylinders, controls, valves, rotary actuators. 
CLIPPARD— miniature air cylinders, controls, valves, fittings. 
PNEU-TROL— _ flow controls, needle and check valves, time delay switches. 
HASKEL— air and hydraulic test stands, compressors, environmental test equipment, gas 
boosters. 

HUNT— “Quick-as-wink” controls, valves, couplings, unions. 

IMPERIAL —__ tube fittings, pressure hose, couplings, tubing tools. 
ALKON— cylinders, controls, valves, air and hydraulic drill feeds. 
SEALGUARD—_ rod wipers and scrapers. 


REPRESENTATIVE CHECK LIST OF ITEMS THAT WE CAN SUPPLY QUICKLY 
AND INEXPENSIVELY FROM TORONTO STOCKS - 


Actuators Cylinders—air, oil, water Manifolds Solenoids 


Air motors Feeders—air hydraulic Presses—air, hydraulic Test equipment 
Boosters Filters 


Chucks—air Fittings, hose, pipe— pet Timers 
Compressors—air air, hydraulic ydraulic, vacuum Tubing tools 
Control panels—hydraulic Hose—air, hydraulic Regulators—air, hydraulic Valves—air, oil, water, 


Couplings—air, hydraulic Limit switches & controls Silencers vacuum 


Complete design and build service on air or hydraulically operated automation devices and 
machines—from circuit to tooling. Catalogs and details on request—no obligation. 


45 ORIOLE PARKWAY, 


|BAYPORRISON FYPACHINERY co. u1p, 2-1-2008 
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Kact| 


Wouldn't a ball 


for AUTOMATION! .. @~y in| erin 


Right . .. 

and do you realize 

it's the least expensive 
high precision Mie 
compon : 
Cjoperd our problem? Te ie 
MAC-385 


Spring Return, Single 
Acting Air Cylinder 


MAC-38D 


Double Ram, Double a 3 
Acting Air Cylinder ; Pi. ‘ “ ¥ 


For automatic work and control applications 
on present machines, tools, jigs and fixtures, 
or new equipment you are now designing, 
you will find Clippard Miniature Air Cylinders, MAC-38S 


i : a 2 gt ei : 
Valves and Accessories unequalled for many Single Ram, Double ‘ 
tasks. Acting Air Cylinder : | | 1) ; 


Carefully designed and constantly improved, oe 4 1 
(1) 


‘I i 





they furnish precision power where savings c 
of space or weight are a MUST. They mount ; | : 5 fl 
quickly and easily and will give you millions of MAN-12 f 
cycles of trouble-free operation. 12-Port Manifold 


Put these quality midgets to work for you, 
NOW, to increase production and improve 
work quality. Write for interesting data-filled 
catalog and modest prices. 


How right these engineers are, 
for t 
oa ro) a iat-Meitotel-Vai Ml a lolasiolde Ml sTo]] 


2 and 3-Way 
Air Valves 


REMEMBER 


In designing new equipment, or remodeling present 
machinery, tools, jigs, fixtures and controls for 
faster, better, more automatic production, remem- 
ber this simple principle: 


is an extremely high precision 
component that costs very little 





for the myriad of important 
jobs it performs. 
For example, a 
3/16” Hartford 
high chrome al- 
loy (Standard 
Grade No. 1) 
ball costs less than cent, yet, 


AE 


PNEUMATIC POWER PERMITS DIRECT 
LINEAR ACTION WITHOUT COMPLI- 
CATED MECHANICAL LINKAGES. 


it is perfectly spherical to with- 
in 25 millionths of an inch and 


Remember, too, that CLIPPARD Miniature Pneumatic with a surface finish of better 


Cylinders permit you to utilize automatic power in 
spaces of limited clearance where fingers cannot 
reach, or mechanical means are impossible. Where 
weight as well as space must be saved they are also 


than one micro inch, R. M. S. 


Hartford's Look Ahead Policy 





ideal. 


In Canada remember this name for counsel, advice 
and expert engineering assistance, plus a complete 
stock of CLIPPARD Miniature Pneumatic Cylinders, 
Valves and Accessories, ready for immediate ship- 
ment: 


J. B. MORRISON 


MACHINERY CO. LTD. 


45 Oriole Parkway e Toronto 7, Canada 
Stocking Canadian Distributor 
TELEPHONE: HUDSON 8-3753 








continually expands your po- 
tential use for balls through 
the development of a large 
elute [elm I) 4M lale Me] cole (CT 
titel) Mulohi 1s lel Wm oleh icelalelol ge! 
folate ME) ol-\olo] Ml Wao) oh ANo) ME a (ol gm 
ford’s new technical guide to 
the selection of balls is yours 
for the asking. 


tford 


PRECISION BALLS @ BEARINGS 


Ciippard INSTRUMENT LABORATORY, INC. 


7386-E Colerain Rd., Cincinnati 39, Ohio « Phone: JAckson 1-426! 


Manufacturers of R. F. Coils, Electronic Equipment, Miniature Pneumatic Devices 


IN CANADA: LYMAN TUBE & BEARING COMPANY, LTD. 
Perth Ave., Toronto e 920 St. Scphie Lane, Montreal 
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ideas round-up continued 


Brush holder: it simplifies electric motor building 


A brush holder, molded (by Gaylord Plastics, Inc.) of 
Plaskon Alkyd 440A, simplifies the building of minia- 
ture electric motors (for American Electronics, Inc.) by 
replacing a complicated assembly with a single, time- 
saving unit. 

The compact one-piece brush holder (which fits over 
the commutator end of the motor) incorporates brush 
guides and molded-in contact terminals. These termin- 
als also serve as supports for torque springs which op- 
erate through slots, applying pressure against the 
brushes, which in turn contact the commutator. 

Thus the brush holder is designed to take advantage 
of alkyd’s electrical insulating characteristics as well as 
its structural strength and dimensional stability. The re- 
inforced plastic replaces a combination of materials in 
this application to simplify a formerly time-consuming 
assembly. 

The material has an impact strength of more than 
8 ft lb per in. notch (Izod). It is further characterized 
by improved arc resistance and is self extinguishing. 

(225) 


Leveling mechanism: elevator stops within % in. of floor 


The unit is designed specifically for oil-hydraulic eleva- 
tors and is constructed so that any piece can be removed 
easily or replaced by interchangeable parts. 


76 


A mechanism which is the first to be included as an 
integral part of an oil-hydraulic control mechanism with 
unitized construction has been announced by Rotary 
Lift Company Division of Dover Corporation. 

It is a two-way leveling mechanism wherein a com- 
bination of oil valves operates within one housing to 
control the movements of an oil-hydraulic elevator. Be- 
fore unitized construction was developed, it was common 
practice to assemble an oil control system by taking a 
series of general purpose valves and connecting them 
with piping. 

The two-way leveling feature causes an elevator 
traveling upward (or downward) to decelerate at a given 
distance before reaching a floor level. The elevator 
then moves to a smooth and accurate stop within %4 
in. of the landing level. Earlier leveling operations re- 
quired the elevator to pass a landing by several inches, 
stop and then return to the landing level. 

The company states that the new valve is unaffected 
by extreme variance in internal oil line pressure caused 
by very light or heavy loads on the elevator platform. 
The two-way leveling oil control mechanism was form- 
erly very sensitive to pressure change. Thus, when a 
very light (or very heavy) load was placed on the plat- 
form, the elevator might stop above or below floor 
level. This new valve assures accurate stops within 
Y% in. of floor level, regardless of the load on the plat- 
form. (226) 
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Jelikan 


aphos 


Supplied in: 


For technical 


drawing 
9 widths - 


THE DRAWING INK FOUNTAIN PEN WITH NIBS FOR EVERY TECHNIQUE 


Bice 63 


ch ouree: 4 ni dir Gif t ing 


rooms 


For finer, easier, quicker technicol drawing, freehand drawing, 


sketching, stenciling or lettering, Pelikan Graphos has no rival. 
Interchangeable nibs for any line thickness from hairline to 3/, inch. 
Pelikan Graphos cuts “stop-and-fill” time loss 90%. Light touch; 


perfect balance; uses any drawing ink. 


First choice in 95 countries! 
Unequaled for crisp, sharp-cut 
delineation. Superb Pelikan Chin- 
Chin Drawing Inks permit draw- 
ing finest lines without breaking 
or running. 100 % waterproof, 
free-flowing, fast-drying. Intense 
opaque black and 21 different 
colors, blendable, dilutable, 
erases well. In 1 oz. bottles, 
drop-dispensing cartridges, 
also larger containers.You'll 


like 


Pelikan Chin-Chin Drawing Inks. 


8 widths 


5 eSo— 


4 degrees 
of hardness 


R eted>- 


13 widths 


For freehand 
drawing 


GUIDES 


Giinther Wagner. Pelikan-Werke - Hannover/ Germany 


Sole Distributor for Canada: 


Heinz Jordan & Co., Ltd., 113-125 Sterling Road, Toronto 3, Ont. 


ROTARY AIR 
PRODUCTS 


Runs 
without 
oil — 
Model 3040 Oil- 
less Air Pump. 
Vue.: to 207, 
Pressure to 10 
p.s.i. To 24 
c.f.m., % to 
1% h.p. 


Oil-free air blast with carbon-vane 


GAST =: AIR PUMPS 


Need compressed air that’s absolutely free of oil 
mist? A Gast Oil-less Air Pump may be your 
answer! Air flow can’t contain oil vapor, because 
no oil is used. 


Other 
Oil-less 
Models 


Built in six 
smaller sizes, 
some with inte- 
gral motors — 
Yi2 to Vs hep. 


See Catalog 
in Sweet's 
Design File 


You also eliminate lubrication problems when 
vacuum or pressure pump is mounted in a hard- 
to-service location. 

Four carbon vanes lubricate themselves. Ball 
bearings are grease-sealed for life and separated 
from pump chamber by a ventilated space. Built 
in 7 models. 

Write for Oil-less Bulletins 152A and VP-356. 
Gast Mfg. Corp. in Canada: Griswold & Co. Ltd., 

146-D Bates Road, Montreal 8, Quebec 


CAS ———- 


@ AIR MOTORS TO 7 H.P. 


ROTARY | ®@ Compressors To 30 P.s.l. 
@ VACUUM PUMPS TO 28 IN. 


“Air may be your answer!” 
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WORLD’S STRONGEST SOCKET DESIGN 
Bristol Multiple-Spline Socket Screws incorporate basic 
engineering design . . . fundamental as the keyed shaft and 
collar... positive and non-slipping as meshed gears. The result 
is strength and holding power not equalled by any other screw. 
can be set 
tighter, easier, faster. Bristol originated the multiple-spline 
socket screw over forty years ago and only at Bristol are they 


They withstand tremendous shock and vibration . . . 


available in a full range of sizes from No. O wire size up. 
Write Bristol Socket Screw Division for samples and catalogue. 


TUBULAR NIBS 
FOR LETTERING 


Bristol's 


Bristol's Hex Socket Screws 


Multiple-Spline 


Socket Screws 


isl 


Precision Socket Screw Manufacturers Since 1913 


TORONTO HAMILTON MONTREAL CALGARY VANCOUVER 


THE BRISTOL COMPANY OF CANADA LIMITED 


6B2 
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in the 


dirtiest 


\ locations... 


PLYA-SEALS*‘ in new FAFNIR RAK BEARINGS 
shut out dirt even at very slow speeds 


*PLYA-SEAL 


shown in this cross-section con- 
sists of a synthetic, rubber im- 
pregnated, sealing washer, sand- 
wiched between two “dished” 
steel plates. Outside pressure 
from contaminants increases the 
seal’s effectiveness as the flared 
lip tightens against its contact 
surface and against the inner- 
most supporting plate. 


New Fafnir RAK type pillow blocks 
incorporating Wide Inner Ring 
Bearings with Plya-Seals are specially 
designed for dirty operating condi- 
tions. 

The contact type Plya-Seals offer 
Many outstanding advantages: they 
effectively seal out contaminants at 
low speeds, while retaining their 
grease supply. Close clearance between 
inner supporting seal member and 
outside diameter of inner ring keeps 
seal from pushing in. 

RAK Pillow Blocks with Plya-Seal 
Wide Inner Ring Bearings are dimen- 
sionally interchangeable with the 
famous Fafnir LAK Mechanical-Seal 
type pillow blocks available in popu- 


lar shaft sizes from 14” to 2-15/16"; 
feature the exclusive Fafnir Self- 
Locking Collar which eliminates the 
need for lock nuts, washers, shoulders, 
sleeves and adapters. 

For full details, contact: United 
Steel Corporation Limited, 58 Pelham 
Avenue, Toronto 9. 


pel 


United Steel | 


CORPORATION LIMITED 


TORONTO e MONTREAL « LONDON « GALT 
WELLAND ¢ KIRKLAND LAKE « SUDBURY 
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BALANCED 
PRESSURE SEALS 
. to 1000 PSI 
- to 700° F 
Speeds . . . (rubbing) to 15,000 
FPM 
Features ... original “balanced 
pressure’’ design, compact, 
rotary-type fluid seal. 


Request Bulletin 7/18. 


Pressures . . 


Temperatures . . 


ROTARY JOINTS 


Pressures ...to 150 PSI (steam); 
to 350 PSI (fluid) (also vacuum 
service). 

. to 425° F 
Speeds . . . to 1750 RPM 
Features . . . balanced pressure, 
low torque, leak-proof 


Temperatures . . 


Request Bulletin 14. 


SWIVEL JOINTS 


to 3500 PSI. 
to 350° F. 


. for liquids, vapors, 


Pressures... 
Temperatures .. . 


Features... 
gases. 
Request Bulletin 15. 


CHECK VALVES 


to 3000 PSI. 
from —65° F 


Pressures ... 
Temperatures ... 
to +350° F. 
Features ... low pressure drop, 
full flow, positive checking. 


Request Bulletin 16. 


Free Literature . . . Send for 

complete data on any or all of 

these products ... or ask for 

engineering recommendations. 
q Write or phone today! 


ZA Lee 


BALANCED PRESSURE SEAL 


SCOTT FITTINGS, LTD. 
159 BAY STREET, SUITE 1024, TORONTO 18, CANADA 





DESIGN ENGINEERING MARCH 1958 


What do 


YOU 


want in a 


MOTOR? 


o¥ DEPENDABILITY... @@has it 
oY QUIETNESS ....... @has it 
of LIGHTNESS....... QW has it 
o PERFORMANCE... QQ has it 


of RANGE........... @has it 
and MORE .......@Q oer « 


motor especially designed to get top performance 


from your equipment. Motors of the right size, 


speed, frame and torque characteristics to fit your 


exact requirements . . . you'll find them all in 


these 


CEMA RERATED 
Single Phase—Three Phase 


Three phase motors up to 30 
hp. Single phase up to 3 
hp. Available with high start- 
ing torque or moderate start- 
ing torque. 


Ideal for general purpose, 
compressors, belt driven fans, 
etc. Specify R&M motors for 
for top per- 


top quality .. . Standard Protected Model 


formance from your equipment. 


™ ROBBING « MYERS comm 


of CANADA LIMITED—BRANTFORD, ONTARIO 


9 = om $F 


Fractional & Integral H.P. cules Propeliair Industrial —_ 
Motors & Generators Pumps Ventilating Equipment 





ens 


New products 


continued 


Cylinders and controls 


The complete Carter Controls, Inc. cata- 
logue includes full and detailed specifica- 
tions, ordering information, parts lists 
and prices on the whole line. It is easy 
to file and use as a working tool and 
every engineer should have his own per- 
sonal copy. (227) 


Hydraulic packings 

An illustrated 4-page folder is now avail- 
able describing E. F. Houghton & Co. 
fabricated V-type rubber hydraulic pack- 
ings. 

The folder lists the number of leather, 
homogeneous rubber and fabricated rub- 
ber V’s that should be used under various 
operating pressures, and outlines the use 
of male and female adapters with V sets. 
A complete listing of all Houghton 
standard Vix-Syn sizes is included. (228) 


Servo valve 

A new dry-coil, two-stage electro-hydrau- 
lic servo valve (claimed to be 20% light- 
er and more compact than other servo 
valves of similar capacity) has been an- 


nounced by Vickers Incorporated. The 
valve was designed primarily for air- 
craft and missile applications requiring 
hydraulic flow proportional to small 
electrical input signals. 

High performance, low weight and 
small envelope make the new valve ex- 
tremely desirable for porting modulated 
flow to an actuator in a flight control 
system or to a hydraulic motor for modu- 
lated rotary output motion with respect 
to input current. (229) 


Remote control 


A self-contained, completely hydraulic, 
manual, remote control system (manu- 
factured by The Hydronic Company) 
now incorporates an integral filler-bleed- 
er fitting that eliminates the need for ac- 
cessory pressure equipment. The time 
required to fill the system with oil (and 
bleed it of air) is greatly reduced. Both 
operations can now be accomplished 
simply and cleanly by leading two lines 
from the fitting directly to the fluid sup- 
ply and using the master control lever 
as a pump. 

A 


valves 


simple adjustment of equalizer 
permits positioning of 
master and slave levers when filling and 
bleeding have been completed. Levers 
maintain absolute relationship after ad- 


relative 





~~ 


Specily 
TRATORLER 


HOSE 


and FITTINGS 





SF 212 Double Wire Braid Hose 
with SF 320 Reusable Swivel 
Fitting for use to 5,000 psi. 


SF 211 Single Wire Braid Hose 
with SF 319 Reusable Swivel 
Fitting for use to 2,000 psi. 





SF 124 Teflon Hose, SF 524 
Swaged Fitting. Stays flexible 
from —65° to +450° F. 





Call your industrial supply store or write for complete catalog. 


When you specify Stratoflex, you 
get more than the vibration and 
stress resistance inherent in flexible 
hose. You get hose and fittings de- 
signed to meet your specific re- 
quirements. Stratoflex hose and 
fittings are available in a wide 
range of sizes and types including 
Teflon* for extremely high or low 
temperatures; special lightweight 
types for aircraft; double wire 
braid hose for high pressures. 
Stratoflex leaf-proof, reusable fit- 
tings make possible quick, easy 
replacement or modification. 











OF CANADA 


91 KIPLING AVENUE 


(J ne. 


SOUTH © P.O. BOX 49 © TORONTO 18 


justment. Compensation in the master 
unit permits automatic expansion and 
contraction of fluid due to temperature 
variations. 

The system provides smooth, positive 
remote control of valves, clutches, trans- 
missions, throttles, governors, conveyor 
gates and similar devices. (230) 


Stainless sheet 


In applications where Type 430 stainless 
satisfies heat or corrosion resistance re- 
quirements, many users of stainless steel 
sheet specify one of the 18-8 composi- 
tions which, although more costly than 
430, are easier to fabricate. When 430 
is bent sharply cracks sometimes form. 
After welding 430, embrittlement near 
the welded areas can be extremely 
troublesome. In elevated temperature 
service embrittlement may also be en- 
countered. 

Stainless sheet (recently developed by 
Chromalloy Corporation) can _ replace 
430 in a number of cases. Its cost is 
considerably less than Type 430. (231) 


Right-angle drive 


Designed and developed for driving all 
kinds of heavy rotating machinery at low 
and medium speeds, both parallel shaft 
and right-angle type speed reducers are 
being offered by H. W. North Co. for 
severe service applications in AGMA 
rating up to 1,500 hp. These new uni- 
centric drives are available in single and 
multiple reduction models representing 
a wide range of standard ratios and out- 
put speeds. According to the manufac- 
turer, these drive units have greater capa- 
city for space occupied than almost any 
other type of commercial speed reducer. 
High operating efficiency is said to be 
assured through the use of precision-cut, 
helical gears which are straddle mounted 
between heavy-duty roller bearings on 
large diameter alloy steel shafts. 

All the right-angle type drives are con- 
structed with an in-built motor base to 
conserve space and to minimize installa- 
tion costs. (232) 
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"O" RING 


END LEAKAGE! 


POSITIVE SEAL! 


... but what does that have to | PERFECT 
do with my pumping problem? | PERFORMANCE! 


Plenty! That is, if the material you handle, like | ‘ 
chow mein, will go through a pipe. If it will, the | with 
amazing Moyno Pump is just what you're looking | 

for! 


| e® ® | | | & 
This pump is different . . . it is new, yet it is thor- recision Qin & 
oughly service-proven for liquids, pastes, solids in ; 


suspension, abrasive-laden slurries, and a long list 


of other applications. | ane Wy] nd -Seals 
Perhaps, like the chow mein producer, you need y 


to handle materials smoothly, without squeezing. “J 
The answer is progressive cavities—found only in a 
the Moyno. 


If your materials moving costs seem high—if you 
have a pumping problem—or if you're wondering 
whether the Moyno is adaptable to your product, 
write us today! Ask for a free copy of Bulletin 30-9. 


<= 


By the way, with reference to the chow mein 
application, ladling proved to be too slow and 


expensive. Ordinary pumps made soup out of the help with your design... 


celery. Moynos work perfectly, cost 1 less! 


Tell us your pumping prob- 
lem; let’s see if the Moyno 
can help solve it. 


Get the details 
Ask for Bulletin 
30-9. 


Positive Displacement — Moynos are available to pull up to a 
29 vacuum while discharging under pressure. Big Moynos 
deliver up to 250 gpm. Pressures to 600 psi obtainable. 
Gentle — no churning; won't break up semi-solids; won't 
aerate liquids. 

Reversible — pumps with equal efficiency in either direction. 
Trouble-Free — self priming; won't cavitate or vapor-lock. 
Just one moving part — no valves to stick, no pistons to 
gum up. Built for tough service. Easy to maintain. 
Versatile — adaptable to washers, drink dispensers, gasoline 


pumps, oil burners, etc. Can be custom-designed to meet your 
requirements. 


«ROBBING = MYERS <2» 


of CANADA LIMITED—BRANTFORD, ONTARIO 
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You can eliminate guesswork 
from your sealing requirements 
by specifying precision built 
““O”’ Rings and Dyna-Seals. A 
complete range of sizes pro- 
duced from quality controlled 
compounds is available to pro- 
vide positive dependable leak 
proof service with gases, oils, 
water and special liquids. 





Write for Design Handbook to Canada’s only qualified 
obtain complete data on Can- 
adian made ‘“O” Ring and 


= and approved source for 
Dyna-Seal packings. Aircraft “‘O”’ Rings. 


| 
ecision Rubber Products 
Mess: (CANADA) LTD. «<ee 
“O” Ring and Dyna-seal Specialists 
Ste. Thérése de Blainville, Québec 


SALES OFFICE: 5302 Dundas St. W. TORONTO 18, ONTARIO 
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Flow tube 


Tapor-flo orifice 


SSS 


TES 
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CSS Eis 




















The laboratory-type glass flow meter is for pressures 
up to 80 psi. Float is positioned in a precision bore 
Pyrex tube. The arrows indicate the flow of the fluid. 


Ranges of Tapor-Flo indicators 


(Based on water at 60F) 





Flow Flow tube size 


units 1% in. 14 in. 





Minimum gpm 0.013 to0.13 0.058 to 0.51 


litre/min 0.05 to6.50 0.22 to 1.96 


Maximum gpm 0.091 to 0.90 


0.35 to 3.4 


0.36 to 3.52 


litre/ min 1.35 to 13.4 


Flow measurement 





A flow meter 
that can boast of 
its stability 


An instrument designed primarily 
for research and bench-scale work 


A new type of flow meter (developed by C-Mar Cor- 
poration for measuring low flow rates) provides new 
standards of float stability under fluctuating line pres- 
sures. 

Known as the MB Series Tapor-Flo meter, this 
all-glass, variable-area flow indicator is designed prim- 
arily for use in research laboratories, pilot plants and 
bench-scale operations. An important feature is its out- 
standing stability, which results from the Tapor-Flo 
principle. The float lines out quickly without bobbing, 
and thus permits exact reading of the flow value with- 
out visual averaging. Easy installation, maintenance 
and range change are other important advantages. 

As the flow rate increases (or decreases) a superfine- 
finished float rises (or falls) in a precision-bore glass tube, 
proportionately exposing more (or less) of a V-shaped 
orifice. Because this orifice is precisely shaped by ultra- 
sonic impact grinding, the float height is always directly 
proportional to the flow rate. The flow value is therefore 
indicated on an evenly graduated scale that is etched 
into the side of the flow tube. Conversion factors (in 
table or chart form) can be used to translate scale read- 
ings into flow rate units. Alternatively, laboratory tech- 
nicians can, in many cases, work directly from indicated 
scale values without conversion. 

Maintenance is simple and inexpensive due to the 
inherent simplicity of the design. Only one threaded 
fitting need be removed completely to dismantle the 
instrument for periodic cleaning or for meter range 
change (by replacing the float). 

The flow range depends on the specific gravity of 
the fluid, the size of the flow tube and the weight of 
the float. Ranges of the two standard-size Tapor-Flo 
indicators are shown in Table 1. For other capacities 
and fluids, interchangeable floats of various materials 
are supplied. An aluminum float, for very low flows, 
can be anodized black or white for readability. * 
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| FOR INDUSTRY | 





Send blueprint, specifications 
or sample for quotation. 


BOHNE industries Limited 


1153 QUEEN ST. W. TORONTO 


Taf k 


Regardless what table you use, top it with the 





DRAFTING MACHINE that is tops: 


Each machine passes 4 factory tests 


Guaranteed accuracy .005” 


Automatic Zero-Point Resetting 
(no fumbling for original base line) 


All standard scales usable 
(you may use your present scales) 


Write to KUHLMANN STRAUBE CO. LTD. 
P.O. Box 358, Oakville, Ontario 
Tel.: Victor 4-9882 
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HOW SORENG “TT"* 
STOCK SOLENOIDS 


can meet your 
design requirements 


ECONOMICALLY 


*Double T 
Plunger 


Our Stock Solenoid Line consists of four models 
offering 12 sets of electrical characteristics. These 
stock solenoids can be used in more than 90% 
of all solenoid applications. 

There are no minimum order requirements, 
yet you enjoy a very favorable price over short 
run orders plus all of the Soreng custom design 
features. Get full information by writing for 
Bulletin CF-124. 


SORENG SOLENOID FEATURES 


© No power drop-off ® More pull at point 


® Uniform needed 


electro-magnetic 
characteristics over ¢ Extremely quiet 
longer period © High sealing pull 


® Long operating life 


Bulletin 
CF-124 


Drawing 
Power Curves, 

Technical 

Data and 


Prices 


Cc CONTROLS COMPANY or AMERICA (CANADA) LimiTeD ? 


Monufacturers of SORENG conrrots : 
@uxs> COOKSVILLE, ONTARIO, CANADA : 


eonce PTTTI TILT 
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Storage Racks — 
Guard Rails 
made easily with 
KEE KLAMPS — 


the malleable, galvanized fittings with the 
case-hardened grub screws. 

Your unskilled labour can cut Standard Iron 
Pipe, insert it in the KEE KLAMP (no thread- 
ing) and tighten the grub screw with an 
Allen wrench. It's as simple as that. 





We will suggest the most economical 
design for your purpose when you ask us 
for a quotation. 














Bench 
framework 


There are 50 types of KEE KLAMPS for pipe 
from ¥%2”" to 2”. Write for catalogue and 
Canadian Stock List. 


KEE KLAMPS 


NORTH AMERICA LIMITED 


10 Leswyn Road 
P.O. Box 370, Station T 
TORONTO 19 
RUssell 7-3911 





Adhesive 


In Your January 1958 edition on page 
33 you have an article entitled “Wonder 
Adhesive From a Routine Test.” In 
reading we note that the adhesive was de- 
veloped at the Research Laboratories of 
the Eastman Kodak Co. and our purpose 
in writing you at this time is to endeavor 
to locate a source whereby we might 
procure this material here in Canada. 
If there is no such source in Canada we 
were wondering if you could give us the 
names of the companies so that we could 
be able to write directly to them in order 
to obtain information regarding this 
product. 

from J. Lyle, Purchasing Agent, The 
P. B. Yates Machine Company Ltd., 
Hamilton, Ont. 


Tapered orifice valve 

We would like to obtain additional in- 
formation on the valve with tapered 
orifice shown on page 54 of the January 
1958 issue of Design Engineering. Would 
you let us have the address of the manu- 
facturer, General American Valve Co., 
or better still, enclose this letter in an 
envelope addressed to them. 

from N. A. Burke, Plant Engineer, 
Canadian International Paper Company, 
Temiskaming, Que. 


Silver plating 


In the October 1957 edition of your 
magazine you mention a paper published 
by Sel-Rex Corporation describing their 
new bright silver plating process. 

We are interested in obtaining infor- 
mation about this process. Would it be 
possible for you to contact these people 
and inform them of our interest. Or, if 
you prefer, please send us the address 
of their company and we will write them 
direct. 
from Geo. E. Beavers, President, Beavers 
Dental Products Ltd., Morrisburg, Ont. 


Soldering aluminum 


Please send more information and de- 
tails on soldering aluminum (article No. 
216) in your January 1958 edition. 
from F. Lloyd Young, Production Man- 
ager, Dominion Bronze & Iron Limited, 
Winnipeg 3, Man. 


Photo stress 


Referring to the article “A complete 
color picture of strain distribution at a 
glance” (225) of your May 1957 issue, 
I would like to ask you where more in- 
formation on this new photoelastic meth- 
od for experimental stress analysis is 


available, and whether there are any 
companies, who produce the photoelastic 
plastic commercially. 

Being a student of mechanical engi- 

neering, I want to use this information 
for my thesis, and therefore, appreciate 
if you could answer me as soon as pos- 
sible. 
from Nils Hanssmann, 80 Grosvenor 
Ave. §., Hamilton, Ont. 
(We advised him to contact Tatnall Mea- 
suring Systems Co., The Budd Company, 
2450 Hunting Park Ave., Philadelphia 
32, Pa—Ed.) 


Brainstorming 


Re your editorial on page 70, “Brain- 
storming Develops Creativity” of the 
August 1957 edition of Design Engineer- 
ing, reference is made to a _ textbook 
“Applied Imagination” by Alex F. Os- 
born. 

We are interested in obtaining a copy 
of this textbook. Could you supply us 
with the publisher’s address or a book 
store where we could purchase a copy. 
Any information which you could give 
us re the above will be appreciated. 

Will you please address your reply 
c/o the Engineering Department. 
from W. E. Robinson, Chief Engineer, 
Bristol Aircraft (Western) Ltd., Steven- 
son Field, P.O. Box 874, Winnipeg. 
(We supplied the address: Chas Scribner 
& Sons, 597 Fifth Avenue, New York— 
Ed.) 





No time 
like the present 


LOTS OF YOU ENGINEERS have the 
nucleus of an article tucked away 
in a drawer somewhere, either in 
the form of rough notes or as a 
rough typescript. 

The reason, of course, that you 
haven’t done anything about it is 
because you probably feel that 
nobody will be interested in pub- 
lishing it—so why do all the work 
necessary to get it in shape for 
nothing? 

There is somebody interested in 
your technical article: DESIGN EN- 
GINEERING is always on the look- 
out for suitable contributions. Not 
that we are short of material, mind 
you. But it does seem a pity that 
good stuff should not see the light 
of day. 

Why not act at once and tidy up 
that article, get it typed and submit 
it to DESIGN ENGINEERING? If we 
like it enough to publish it, you 
wili be paid. Not a fortune, per- 
haps, but enough to make it worth 
your whiie. 

And think of the personal satis- 
faction of seeing yourself in print. 
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Hydraulics marketplace 


Here’s an additional FREE service offered to readers for 

this issue only. We'll help you to obtain up-to-date 

technical literature and bulletins on any hydraulic components 
listed on the reverse side of this page. Just fill in the card 


below . . . the postage has already been paid. 


IMPORTANT: this card must be used before March 28, 1958. 





BUSINESS REPLY CARD 
No postage necessary if mailed in Canada 








Sc postage Wil be paid by Design Engineering 
P. 0. Box 100 


Toronto, Ontario 


READER SERVICE DEPARTMENT 


>» ( 





This card is to be used for 


HYDRAULICS INFORMATION only. 


For all other subjects use Regular 


Reader Service Card elsewhere in this issue. 


Please send me technical literature on the following hydraulic subjects. No 
charge or obligation, of course. 


[_] accumulators [] hose (] packings 

[_] boosters {| assemblies [] seals 

(] closures ] fittings [] production tools 
(] plugs () instruments () pumps 

[_] compressors (] heat exchangers (] testing equipment 
(] air pumps (} fluids 

(] forming & fabrication [] couplings 

(_] cylinders (_] motors 

(_] filters [_] power packs 





Send DESIGN ENGINEERING for | year ($5) [ or 2 years ($9) [] and bill me later. 





save 


tooling 


costs... 


personnel 


If time and cost are important factors; if design skills 
and equipment are not available internally; BATA ENGINEERING 


offers highly flexible manufacturing facilities 


consult: BATA ENGINEERING 


Division of Bata Shoe Company of Canada Limited e BATAWA, ONTARIO 


training... 





GOOD DESIGN BECOMES BETTER DESIGN with QUALITY 
ENGINEERED [BIHI[E|W] HYDRAULIC CYLINDERS 





sesesasste itty stot tatlh 


BHEW Double-acting cylinders have honed barrels up to 156”. Smallest possible O.D. and retracted 
and optional chrome-plated rods. U-cup style piston O.A. length. Oil cylinders with 1,500 psi or 3,000 
and V-packing rod glands. Automatic rod gland psi working pressure. Cup-type, ring-type or O-ring 
adjustment by spring loading and pressure sealing. construction. Choice of mounting. 
No manual adjustment. 
WRITE . . . for your copy of Hy- 
e PLATED RODS draulic Cylinder Engineering Reference 


e HONED STEEL CYLINDER Data Manual. 


This — will save you hours of time in 

specifying cylinders. Many dimensioned 

BHEW CYLINDER FEATURES: basic designs for general and special purpose 
‘ : double-acting cylinders. 

Standard and special designs available. Double or 

single-acting and telescopic. 112” to 8” bore. Strokes 


B | Hi a BENTON HARBOR ENGINEERING WORKS, INC. 


ees SS a 622 Langley Avenue @ St. Joseph, Michigan 
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S-N 41) 


REVERSING 
TRANSMISSIONS 4 














a cela ZZ The flareless tube 


Neutral e Reverse @ Reduction 


=p fitting that makes a 


Performance proven 4 x. ge 

in thousands of machines, t h it- t 
these midgets in size— ~— posi ive ul join 
but giants in power—solve q : 

many design and _% The most important 


transmission problems. advance in tube 
Engineered for maximum 


nae % ' 
efficiency and economy— q anes ne 20 aie 
reverse quickly and : < o need to spring tubing 
smoothly under full load. i" ™ Closer tube bends 


Foolproof assembly 
Model 5108 up to No flaring or threading 
8 H.P.—Model 5201 up Withstands higher 

pressures 
to 28 LP. ; Available in steel or 
Model 5201 stainless steel 
eeeeeee8ee ee Meets J.I.C. and A.S.M.E. 

———— Se } standards; listed by UL 


af Write for Bulletin 3061 
a SNOW-NABSTEDT | THE IMPERIAL BRASS MFG. CO., oe eee 


technical : an s In Canada: 18 Nook Street, Toronto, Ontario 
VU UP UMLL0772 MG 


a 
FOR OVER HALF A CENTURY 


: Induttiys Most Complete Lire 
ae IMPERIAL Eesairne 


literature! 

















STAY Pur! | 10 OUR READERS! 


when anchored in place with There may be articles or advertisements in 
“RAWLBOLTS”,* the expansion 


- shields which have held up a this issue of DESIGN ENGINEERING of 
=i gana i he ae particular interest to business associates 
railway turntables in place in India 
and helped in the construction of 
the St. Lawrence Seaway. our publication. 
Fixings with “RAWLBOLTS” are sim- 
ple, fast and efficient—drill a hole, 
put the “RAWLBOLT” in, tighten, Just fill in the space below and return— 
and the job’s done...and stays done ; . 
too (RAWLBOLT’S” four segments we'll send a complimentary copy. 
assure a uniform, circular grip). | 


of yours who are not already receiving 


Whatever your heavy-duty fixing 

job, (machinery, rock, concrete, eee ee a 

etc.), you can save yourself moncy, 

time and trouble by using “RAWL- 
DESIGN ENGINEERING 

BOLTS". Ask for “‘“RAWLBOLTS” by : P 

. S ‘ 481 University Ave. 

name from your industrial dis- 

tributor, or, for detailed information Toronto, Ont. 

on sizes and applications, contact: 


7320 Upper Lachine Road 


Company 
Montreal 28, P.Q. 


Address 
RAWLPLUG: WORLD'S LARGEST 
MANUFACTURER OF FASTENING DEVICES 
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Advertising Index — March 


PECORARO TS. ovis, 5c 0 iste es 6 5 ie bo 0 oe oa 
Alkon Products Corp. 

Aluminum Co. of Canada Ltd. 

Atkomatic Valve Co. Inc. 

Atlas Steels Ltd. 


Benton Harbor Engineering Works 
Bohne Industries Ltd. 

Bristol Co. of Canada Ltd. 
Burndy Canada Ltd. 


Canadian Applied Research Ltd. 

Canadian General Electric Co. 

Canadian Kodak Co. Ltd. 

Canadian Steel Improvement Ltd. 

A FRING EDU REIN Con foc Ss g'elis a. ra. 3000 Gi) 5: ww? anere 1g 
Clippard Instruments 

Clover Industries Inc. 

Controls Co. of America (Canada) Ltd. 

Bey Pek Gedy 0 Leu ea aerate ene a 


Dominion Fasteners Ltd. 

Dominion Rubber Co. Ltd. 

Dow Chemical of Canada Ltd. 

Dowty Equipment of Canada Ltd. .............. 
Dycon Ltd. 


Esco Ltd. of Canada 


Gast Manufacturing Corp. 
Glidden Company Ltd., The 
Gresen Mfg. Co. 


Hammond Manufacturing Co. Ltd. ............. 
Hartford Steel Ball Co. Inc. 

Heim Company 

Heintz-Jordan & Co. Ltd. 

Hunter Douglas Ltd. 


Imperial Brass Mfg. Co. 


Kee Klamp Div. of O’Donnell-Mackie Ltd. 
Kuhlmann Straube Company Ltd. 


Lassman & Son, Benjamin 
Lenz Co. 


Miller Fluid Power Div. Flick Reedy Corp. 
Miniature Precision Bearings Inc. 
Minnesota Mining & Mfg. of Canada Ltd. 
Morrison Machinery Co. Ltd., J. B. 


National Fibre Co. of Canada Ltd. 
Noranda Copper & Brass Ltd. 


Orenda Engines Ltd. 


Parker Rust Proof Co. 
Peacock Brothers Ltd. 


Rawlplug Products (Canada) Ltd. 

Re MP Bearmes Canada TA)... ons cc eteacess 
Robbins & Myers Co. of Canada Ltd. (Pump) .... 
Robbins & Myers Co. of Canada Ltd. (Motor) .... 


Saginaw Steering Gear Corp. (General Motors Corp.) 
Sealol Corp. 

Sinclair-Collins Valve Company, The 

Skinner Electric Valve Div. 

Snow-Nabstedt Gear Corp., The 

Steel Co. of Canada, The 

Stratoflex of Canada, The 

Superior Tube Company 


Timken Roller Bearing Co. Ltd. 
Torrington Company Ltd. 


United Steel Corp. 


Veeder-Root Inc. 
CCID UN EE MEAS CRRGT, sooo. 6 ees a, 8 aS 'sj00 So 8s ase 
Vickers-Sperry of Canada Ltd. 


Ward Leonard of Canada Ltd. 
Waterman Engineering Co. 
Weatherhead Company, The 
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HAMMOND» 


can help you avoid design 
compromise with fabricated 
METAL EQUIPMENT 


The illustrations are typical of Hammond work which can 
be supplied as single prototypes, or in production runs of 
large quantities. 


2 


Multi-punched, precision chassis built as a component 
for computer machines. 

Midget, portable case for radio equipment, 
special hinging and fastening. 

Heavy duty rectifier cabinet used in control centre for 
automatic machinery. 


with 


Light communications equipment cabinet with com- 
plex rolled edges, rounded corners, and precise interior 
construction. 


371/ foot long, control cabinet for automatic transfer 
machine in large automotive factory. 


Hammond has both the facilities, and the experience to offer 
careful standards of quality at competitive prices. The 
factory will be pleased to quote on small or large quantities 
of original equipment, built to your own design. 


Hammond manufactures and 


stocks many standard 


models of cabinets, chassis, racks and panels. For further 
information contact :— 


HAMMOND MANUFACTURING COMPANY LTD. 


GUELPH 


Canada’s Transformer specialists since 1927 
ONTARIO 


CANADA 


89 





Editorial 


Short cut to DE Show information 


Engineers who want more information about the exhibits at this year’s Design 
Engineering Show (Chicago, April 14-17) will not have to go through the tire- 
some process at each booth of filling in a card and popping it in a box. 

Plastic plates (similar to the ones used for charge accounts at departmental 
stores and service stations) will be distributed at the Show. Each of these 
plates will carry the visitor’s name, address, title and company. Booths will be 
equipped with machines to register the name of anyone requiring literature 
or other information. 

The exhibitors, too, will benefit, for it will do away with the problem of 
cards that are illegible or only half-completed. 








At the Conference: 


Methods for achieving a better exchange of information between engineers 
will be one of the topics to be discussed at the four-day conference to be held 
concurrently with this Show. The conference is sponsored by the Machine Design 
Division of the ASME. 

Included will be two papers on the exchange of engineering information: 
“The information centre of tomorrow” and “A central catalogue file saves 
engineering time and money.” 

Other items that we think will interest design engineers are: Uncommon 
engineering metals; Compatability of metals in bearing contact; and High 
strength structural sandwich-construction. 


Thorium-magnesium alloy: 


There was one particularly interesting item in the Annual Review of Uranium 
(Easson & Co. Ltd.), to the effect that Dow Chemical Co. of Canada (Dow is 
the world’s largest producer of magnesium) and Rio Tinto Mining Co. of Canada 
(who have access to the largest available source of thorium on the North Ameri- 
can Continent) have formed a new company, the object of which could well be 
the production of a thorium-magnesium alloy. 

It is reported that such an alloy surpasses any other known to the Western 
World in its resistance to the increasingly high temperatures required in modern 
engines, reactors, rockets and missiles. 








Management conference: 


In recognition of the engineer’s growing role in management, the ASME 
and the AIEE are holding a joint engineering management conference in Boston. 

All those registering in advance will receive a specially prepared visitations 
booklet, containing background material and questions, the purpose of which is 
to stimulate thinking before the conference, in order to provide more lively 
and informative sessions. Anything that does this is certainly a good idea. 


Witte Mene. . 


PI 
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Instead of writing to a dozen different 
manufacturers to get information 


and literature about products mentioned in Hh : ; 
DESIGN ENGINEERING MICIP yourse Psa 
just circle the numbers on the other side 
of the card below. . .complete 


and mail...We contact the manufacturers it’s free 


for you and pay all postage 


Go on... help yourself p> 





BUSINESS REPLY POST CARD 
No postage necessary if mailed in Canada 











Se postage will be paid by Design Engineering 
P. 0. Box 100 | 


Toronto, Ontario 


READER SERVICE DEPARTMENT 





BUSINESS REPLY POST CARD 
No postage necessary if mailed in Canada 











‘¢ postage willbe paid ty Deasion Engineering 


P. 0. Box 100 


Toronto, Ontario 


yyy, 


READER SERVICE DEPARTMENT 





circle items below... 


complete and mail... 


free information on the newest products 
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Advertisement key numbers 


101 102 103 104 105 106 122 123 124 
125 126 127 128 129 130 146 147 148 
149 150 151 152 153 154 170 171 172 
173 174 175 176 177 178 


New Products and Literature 


200 201 202 203 204 205 221 222 223 
224 225 226 227 228 229 245 246 247 
248 249 250 251 252 253 269 270 271 
272 273 274 275 276 277 293 294 295 
296 297 298 299 300 301 317 318 319 
320 321 322 323 324 325 341 342 343 
344 345 346 347 348 349 365 366 367 











Send DESIGN ENGINEERING for 1 year ($5) [ or 2 years ($9) [ and bill me later. Outside Canada Rates: Great Britain & 
U. S. A. $10 per year—Other countries $20 per year (remittance with order). Please Initial 
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New Products and Literature 


200 201 202 203 204 205 209 210 218 219 220 221 222 223 
224 225 226 227 228 229 233 234 242 243 244 245 246 247 
248 249 250 251 252 253 257 258 266 267 268 269 270 271 
272 273 274 275 276 277 281 282 290 291 292 293 294 295 
296 297 298 299 300 301 305 306 314 315 316 317 318 319 
320 321 322 323 324 325 329 330 338 339 340 341 342 343 
344 345 346 347 353 354 362 363 364 365 
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Send DESIGN ENGINEERING for 1 year ($5) [] or 2 years ($9) [ and bill me later. Outside Canada Rates: Great Britain & 
U. S. A. $10 per year—Other countries $20 per year (remittance with order). Please Initial 





ICKERS.«...the MOST EXTENSIVE LINE 


of hydraulic units and complete systems 


available in CANADA 





Shown here are only a few representative Vickers 

hydraulic units that are available in Canada. Having 

the most complete line of hydraulic equipment, Vickers- , / , = 

Sperry offers you the advantages of undivided responsi- r Z “ y 

bility and the assurance that all — can be bi =a ae > 

combined for optimum performance. For further in- Vane Pump Tus Stas Vene Double aad —. Variable 

formation, ask for Bulletin 50018. Pump (2000 psi) Pressure Vane Pumps Piston yes Pas 
os 


. 
he ix 











PRESSURE CONTROLS 


a y 

Power Unit is Bslenced Hyd hi Hyd hi P Flow Control Valve 
Self-Contained F stile pases ee ae with Hydrostatic 
> uydraule Power Source | ison Type Type Sequence Type Counerbalance Reducing Compensatar 











in 


DIRECTIONAL CONTROLS So. 


Plunger Type : s 
Four-Way Valve , 7% Check Valve 
Rotary Type 
Four-Way Valve 


Solenoid Controlled 
Pilot Operated Four-Way Valve 


Manually Operated Solenoid Operated Four-Way Valve 
Four-Way Valve 


Pilot Operated 
Four-Way Valve 


Deceleration 
Valve 





MOTORS — ACCESSORIES 


= Constant Displacement 


Piston Type Motor Variable 


Displacement 
Piston Type 
Motor 


iy . Traverse and 
: e High Pressure 

Balanced Vane — Type Micronic Pe , = 

Type Motor i i Accumulators Oil Filters ontrol Panel 

















VICKERS-SPERRY of Canada Ltd. 


Division of Vickers Incorporated 
SPERRY RAND CORPORATION 


VANCOUVER TORONTO MONTREAL 
150 West Ist Ave. 92 Advance Rd. 318 Victoria Ave. 


WRITE for your copy 


Bulletin No. 5001B is a catalog for quick, 
easy reference. It gives you the essential 
information on a wide range of Vickers Oil 
Hydraulic Pumps and Controls. A copy 
will be sent immediately on receipt of 
your request. 


Peseeeereeeeeees 


VICKERS OFFERS WORLD-WIDE FACILITIES—SALES AND SERVICE 
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Name your bearing needs...we'll meet ‘em pronto 
from 30 types, 10,247 sizes 


IME and time again, machinery 

makers come to the Timken 
Company for help with some special 
bearing application problem. One 
they think hasn’t been solved be- 
fore. And time after time, from our 30 
types and 10,247 sizes of Timken 
tapered roller bearings, we’ve come 
up with the bearing design to do 
the job and at minimum cost. 


It’s no accident that we can help 
out so often. In over 50 years of 
helping machinery builders with 
bearing problems, we’ve engineered 
and produced the world’s largest 


Made 


TAPERED ROLLER BEARINGS 


selection of tapered roller bearings. 
And we’ve constantly improved our 
designs. The answers to thousands 
of bearing application problems 
are already in our files. Ready and 
available to help you. 

And machine users get the same 
swift service if they ever need a 
replacement Timken bearing. Even 
for old machines, they can almost 
always count on immediate delivery 
of Timken bearings for replacement. 

Why not call on our engineers for 
help whenever you have a bearing 
application problem or require- 


FOR CANADIAN INDUSTRY 


i ly 
NOT JUST A BALL © NOT JUST A ROLLER (> THE TIMKEN TAPERED ROLLER (> BEARING TAKES RADIAL @) AND THRUST ~()- LOADS OR ANY COMBINATION sb: 
t t 


ment? Timken is your No. 1 bearing 
value. Wherever wheels and shafts 
turn, Timken bearings eliminate 
friction, cutting wear and mainte- 
nance to a minimum. Specify bear- 
ings trade-marked “Timken” for 
the machines you buy or build. The 
Timken Roller Bearing Company, 
Canton 6, Ohio, U.S.A. CANADIAN 
PLANT: St. Thomas, Ontario. Cable 
address: “TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 























